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l.•-~SoMB ON THE Phynioloqioal Action OF Urakiom: 

Balts, By K. H. CHinKNOEN^ and Alexander Lambert, M.D. 

In 1885, experimentH were commenced in the laboratory of phys¬ 
iological chemistry at Yale University, to ascertain something 
regarding the physiological and toxical action of uranium salts. At 
that time there was little accniate knowledge concerning uranium. 
Gmelin* had, in 1824, performed a few exjieriments with the nitrate 
from which ho concluded that this salt is a feeble poison; thus he 
slates that 15 grains had no eifect on a dog, that 1 drachm merely 
caused vomiting after more than an hour’s interval, and that 34 
grains killed a rabbit in 52 hours by stopping the irritability of the 
heart, while 8 grains injected into the jugular vein of a rabbit 
caused instant death. Liter, in 1851, there a])peared a statement 
in the Britisli and Foreign Medico chirurgical Review that Leconte 
always found sugar in the urine of dogs slowly poisoned by small 
doses of uranium nitrate. This statement was commented upon by 
Hughes in his manual of pharrnico dynamics (j). 860), and has been 
made the basis of a claim by the so-called bonucopathic school that 
uranium nitrate is a remedy for diabetes. Hughes also refersf to a 
monograph by Edward Blake on uranium, where three persons and 
nineteen animals were experimented on. In none of Blake’s subjects, 
however, human or brute, was sugar eliminated in the urine. 
Ulceration of the pyloric end of the stomach and of the duodenum 
was found well marked in several of the animals, although in no 
case was the drug intniduced directly into the stomach. Hughes, 
likewise, refers to several cases of diabetes which he eonsiders were 
cured by the exhibition of small doses of uranium nitrate,| one-sixth 
to one-third of a grain three times a day. This constitutes all the 
giatter bearing oti uranium that we have been able to find. 

Our work was commenced by a series of experiments on the in¬ 
fluence of a variety of soluble uranium salts on the action of llu3 
amylolytio and proteolytic feinnents occurring in the animal organ- 

^ Kdinburgh Medical and Surgical Journal, vol. xxvl, p. 13G. 
f Ibid., p. 86t 
X baao 0 t, June 13, 18U, 

TUAxa Oojrx. Acad, Vol. Vm. l Nov., 1888 . 
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ism. The results, already [mblished,’** show plainly that all of the 
uranyl salts, with one or two exceptions, have a more or less marked 
inhibitory influence on amylolytio and proteolytic action. With 
the salivary ferment, even 0*010 per cent, of uranyl nitmte was suffi¬ 
cient to completely stop all action, while with pepsin-hydrochloric 
acid and with alkaline trypsin solutions, 0*5 per cent, of the same 
salt was required to produce an equal effe(‘t. In this case the 
inhibitory action of the uranium salt was, in part at least, due to the 
formation of a more or less definite and indigestible compound of 
uranium with the proteid matter to be digested.f 

On the excretion of carbonic acid, uranyl nitrate, by a later series 
of experiments,! was also found to have a marked influence. With 
rabbits, the hypodermic injection of tliis salt was followed by a slight 
rise in body temperature and a decided increase in the elimination 
of carbonic acid. The action of the salt was somewhat slow, but 
repetition of the experiment always led to an increase of body 
temperature and a decided iticrease in the amount of carbonic acid 
excreted. 0*7 gram of the salt in divicled doses was required to 
produce the result stated, the rabbit not suffering any apparent ill 
effects from this quantity. 

The object of the present series of experiments has been : 1st, to 
ascertain the influence of uranium salts on proteid metabolism ; 2d, 
to ascertain something regarding the toxic action of uranium salts; 
and 3d, whether uranium has any influence on the production of 
glycosuria. 


Inflmnce on proteid metabolUm, 

In this experiment a mongrel bitch weighing 18*8 kilos was em¬ 
ployed. The animal was confined in a convenient cage suitably 
arranged for the collection of the excreta, and was fed during the 
experinront upon a constant diet of known composition, A large 
quantity of fresh, lean beef finely chopped, was dessicated at a low 
temperature until it had lost about 75 per cent, of water. It then 
contained 11*88 per cent, of nitrogen, as determined by KjeldahPs 
method. A large quantity of ordinary soda crackers were obtained 
and when sampled wci-e found to contain 0*09 per cent, of nitrogen. 
40 grams of this prepared beef and 25 grams of the crackers, with 

♦ Chittenden and Hutchinson. Studies from the loabaratory of Physiological 
Chemistry, Yale University, vol, il. 
t See Oliittonden and Whitehouso. Studies, vol, ii, p. lU, 
t Chittenden and Cummins. Studies. voL ii 



Physiologiml Action of TTranimn Salts, 3 

400 c. 0 . of water were fed to the animal twice daily, making a total 
daily income of 10 064 grama of nitrogen. As soon as nitrogenous 
©(juilibrium was established, the 24 hours’ urine was analyzed for 
nine consecutive days, thus giving the average composition of the 
normal excretion. Uranyl nitrate was then administered for ten 
consecutive days i?i gradually increasing quantities. 

The accompanying tables give the analytical results. Nitrogen 
was determined by the Kjeldahl method, sulphur and phosphorus 
by fusion of a given volume of the urine with potassium hydroxide 
and potassium nitrate in a silver crucible, and precipitation of the 
sulphur as barium sulphate and of the phosphorus first as phospho- 
ammonium molybdate and then as ammonio-magnesiuni phosphate,* 


Normal Urine —Without uranium. 


Date 

Volume. 

Ko- 

action 

Sp (Ir. 

Nitrogen Sulphur. 

Phos- 

phoruH, 

Doho of 
Uranyl nitrate. 

May 

c. c. 



grams. 

gram. 

gram. 


81 

ri6S 

acid 

1018 

8*414 

0*441 

0*572 

0 

June 








1 

610 


1017 

10*880 

0*516 

0*687 

0 

2 

680 


1018 

10*(H0 

0*568 

0-«66 

0 

8 

800 

tf 

1018 

9*818 

0*589 

0*595 

0 

4 

680 

4 * 

1018 

10*770 

0 661 

0 715 

• 0 

I 

5 

670 ' 

ft 

1019 

10*825 

0*808 

0*682 

i ^ 

6 

460 

4* 

1020 

8*788 

I 

0*028 

0*746 

0 

7 

600 

ii 

1018 

10*091 

0*676 

0*712 

0 

8 

640 ; 

4 » 

1018 

10*768 

0*804 

0*846 

! 

1 ( 0*025 gram 

1 10 025 

1 . 

Total 

5m ; 


.... 

89'139 

r >'181 

1 

I f^'919 

1 

Daily 

ETorage 

m 


1017'5 

1 

0'675 

1 0'65? 

\ 

1 


Kxamination of the first table shows that the animal was in nitro¬ 
genous equilibrium, tlic average daily excretion of nitrogen for the 
normal period being 9*904 grams while the daily aTuount of nitrogen 
taken was 10*054 grams, thus showing a fairly close agreement, espe 

* Sse studies from Laboratory of Phyalologrical Chemistry, Yale University, vol. li, 
p 
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cially aa thare would be a slight loss of nitrogen through the hair shed 
daily. On commencing the administration of uranium nitratei small 
doses were at first given two or three times daily in gelatin capsules, 
at times not to interfere with digestion. On the second day, uranium 
was detected in the urine. On June 12th, the 6th day the uranium 
salt was given, a trace of albumin appeared in the urine and on the 
day following, the 24 hours’ urine contairjed r74 grams of albumin. 

With Ukantum. 
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Exainindtion of the analytical reetilia allows that the uranium salt 
has a marked influence on the excretion of water, the increase 
amounting on an average for the nine days period to over 80 c. c. 
per day. There is also a very marked increase in the specific 
gravity of the daily excretion, but this is without doubt in great 
part due to the presence of albumin and sugar, as the increase is 
most noticeable on those days when the largest amounts of sugar and 
albumin were excreted. 

Regarding nitrogen, a comparison of the total amounts excreted 
for the two periods, after correction for the nitrogen of the albumin, 
indicates that small doses of the uranium salt have little, if any, 
influence on proteid metabolism. On the last three days of the 
uranium period, however, when the amount administered had not 
only been increased, but there was doubtless also an accumulative 
effect, the excretion ot nitrogen appeared to be considerably above 
the normal, certainly enough to warrant the assumption that com¬ 
paratively large doses of uranium salts may increase somewhat pro¬ 
teid metabolism, and this view' is sustained by the increase iu both 
the total and daily average amounts of sulphur and phosphorus 
excreted. During the uranium period of ten days, 1*295 grams of 
the nitrate, or 19'98 grains, w^ere given wdthoul any apparent ill 
effects being immediately produced. 

Rccretion of sugar and albumin. 

After about 0*4 of a gram of uranium nitrate had been given, the 
urine began to show traces of albumin and five days after this, sugar 
made its appearance. The amounts excreted are shown in the accom¬ 
panying table. Sugar was determined by Allilm’s gravimetric 
method, and albumin by boiling w^ith acetic acid and collecting the 
coaguUun on a weighed filter. On the 18th, the weighed diet was 
discontinued, but the urine w^as kept under close scrutiny 'with the 
resalt$ shown iu the table. The sugar first disappeared and four 
days after this the albumin, likewise. On again administering 
nratimm, and in much larger doses than in the first series, both 
sugar and albumin failed to appear until after a single dose of over 
4 grams of the salt had been administered, when considerable albu¬ 
min showed itself in the urim*. We w'ero then compelled to stop 
the experiment, and the dog was chloroformed and a post-mortem 
immediately made. 

The liver was excessively congested and appeared abnormally 
latge. Microscopic examination of hardeneil sections showed an 
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Table hhowinc^ the AMotTNTs of Albumin and Sugar in the Dog’s 

Urine. 


Date 

Volume 

Reliction. I S|» Gr 

1 

f-.. 

Albumin 

June 

C. L*. 

! i 

grams. 

H 

640 

1 acid Kite 1 

0 

0 

600 

“ 1017 

0 

10 

000 

“ lOl.-S 

0 

It 

602 

lOlH 

0 

13 

680 

'■ 1017 

trace 

13 

640 

“ ' 1023 

1-741 

14 

710 

“ 1 1020 j 

2-684 

15 

730 

“ 102.S 1 

8-009 

10 

880 

1 1022 1 

2-066 

17 

640 

“ 1 1025 1 

1-441 

IH 

050 t 

1 

*• 1026 ' 

2-688 



weijjheJj diet din con tinned. 

19 

13-80 

acid 1010 

8-604 

30 


oonaidcrable 

31* 

750 

“ [ 1027 1 

8-048 

33 

410 

alkaline 1085 

1-756 

38t 

- 1 

acid .... 

some 

34 

460 

“ 1018 

0-578 

25 

480 , 

alkaline 1080 

trace 

36 

1 


0 

27 

1 

- - -. 

0 

38 

— 

- 

0 

39 


1 

0 

30 


_ _ 1 

0 

July 1 


' 1 

0 

3 

1 

i . .. | 

0 

8 



0 

4 

-T. ' 


0 

5 

1 

1 1 • 1 

considerable 


D08C5 of 
Urftuyl 
nltrftto. 


grams. grams. 
0 I 0*050 




0-070 
0-075 
0-075 
0 050 
0-075 
0-050 
0-150 
0-225 
0-450 
0 

0 

0 

0 

0 

0 

0 

0 

0 

04 

0-5 

0 

0 

1-0 

0 

1-5 

4*4 

0 


infiltration of cella around the blood veseels, but aside from this and 
an apparent tendency of the liver cells to separate into strino-v 
masses there was nothing abnormal. The kidneys both had adher 
entcapsules and the medullary portion was large iu ratio to le 

lesiot^as made out m.croscopicany was acute parenchymatous neph- 

* On this dsy arannlsr ousts were fonud, but flTey werlnl^ presort oa ths folltTw. 
t vWitotl fro(3i). 
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riti». The endothelial cell» of the malpbigian tufts were swollen 
and proliferated, so that frequently the tuft of vessels was com¬ 
pressed by these proliferating cells and by the detritus and infiltrat¬ 
ing pug cells. In the convoluted tubules the cells were swollen, 
granular and very much broken down, while the lumen of the tubes 
themselves was often filled with detritus and cast matter. In the 
straight tubules, the cells were also occasionally brukcn down and 
frequently swollen and granular. The stroma was found in places 
infiltrated with pus cells. Stomach and intestines weie normal. 

Further data regarding the excretion of albumin and sugar, 
through the action of uranium, are given "in the description of the 
toxic action of this substance. 

The toxic action of uranium. 

Our experiments on the toxic action of uranium have been confined 
wholly to the action of pure uranyl nitrate on rabbits, nine in number. 
The animals were confined in cages with proper outlets for collecting 
the excreta, and were fed on grass, spinach, and other green food. 

Experiment I. 

Large, vigorous buck. In this experiment small doses of uranium, 
gradually increased, were given in gelatin eapsiiles, and the urine 
examined each day for albumin and sugar. Tl»e accompanying table 
gives the details of dose and the amounts of sugar and albumin 
found. 

Outside of changes in the urine there were no indications of toxic 
action until on the ninth day, when a slight weakness was noticeable, 
especially in the hind legs. After this, the animal gradually grew 
weaker and emaciated, with total loss of appetite and with eyes dull 
and watery. On the 8th of June, a large quantity of thick tenacious 
mucus mixed with pin-head fieoos was passed. Motion of all kinds 
was difficult. On the 9th of June, the animal could not sit up and 
(luring portions of the day there appeared to be paralysis of boll) 
bind legs. Later in the day the power of motion returned, and wlu n 
placed on his back the rabbit could kick out feebly witli both legs. 
On the next day his weakness and dullness were still more pro¬ 
nounced, and when stirred from a squatting posture he trembled vio¬ 
lently. His eyes were watery and glazed, with the pupils widedy 
dilated. On touching the cornea he did not offer to close the eye¬ 
lids, but endeavored to withdraw his head. All power of vision was 
apparently lost. Later, he lost the power of coordination in his legs, 
was unable to make any coordinate movements, though still retaining 
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the power to move each limb eeparatoly. AH fwcal dieohargoa bad 
stopped and the animal refused all food. 


Date. 

j Volume. 

Beaction. 

Sp. Or. 

Albumin. 

Sugar. 

l)<m ot Uranyl nitmte. 

May 

1 

1 c. c. 



gram. 

gram. 

! «?•»“»• 


' 78 

alkaline. 

1020 

0 

0 

1 ] 0-035 

36 

1 



0 

0 


0-050 

— 


— 


1 0-025 

37 

70 

1 

1020 

0 

0 


j 0-050 

28 

' 85 

1 ii 

1016 

0 1 

0*086 


1 0-060 

2» 

1 75 

1 


1032 

O'lHO i 

trace. 


1 0-060 

80 

1 

i 


— 

— 

— 


j 0-060 

81 

75 


1038 

0140 

0*402 

1 

j 0-050 
f 0-035 

June 

1 

1 

83 

. “ 

1038 

0135 

0 


1 0-050 

1 0-050 

3 

76 

- 

1031 

0*101 

0 


1 0-060 

0-050 

8 

80 

<« 

1030 

0*173 

0 


1 0-050 
( 0-050 

4 

J8 

j neutral. 

— 

0*217 

! " 

1 

1 1 

1 0-050 
f 0-050 

5 

13 

alkaline. 

1 

0156 

" 1 i 

j 0-050 

6 



1 

- 1 

— 

- 1 1 

1 0-100 

7 : 

45 


1035 j 

1 

0*618 

0 ' 

! 

1 0-100 

1 0-100 

8 

30 

*• 

_ 1 

0-80J 

0 

1 

0-l») 

0-150 

0 




('onsid- 

0 

( 

0-800 


4)yt 


1 

erabie. 

1 

0-300 

10 

0 





! 

0-300 


1 



1 

0-160 




1 


I 

1 

2.175 grams. 


On the morning of the 1 Ith found dead. Post-mortem showed the 
heart diKtended on the right side and the lungs normal. The liver 
was nmcli smaller than normal and the gall-bladder full of very blaok 
bile. On a uiioroHCopio examination of the liver, the only noticeable 
feature was the extreme congestion. In the stomach, the mtioous 
membrane seemed somewhat disintegrated. Iti the intestines, brown 
colored spots were seen where PeyePs patches are situated, and 
croscopic examination showed that the latter were deeply inflamed. 
Further, from the large amount of muous in the muoouH glands, it 
was evident that there was acute catarrhal itaflammation of the intes¬ 
tines. The oseoum was full of black matter. There were no normal 
fasces in the colon or rectum, only the pin-head variety. 
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Tht> kidneys were very much diminished in size and extremely con¬ 
gested. Sections showed that the epithelial cells of the malpighiait 
tufts were not swollen or prolilerated, though in some places the 
tufts of vessels were slightly compressed by detritus. The cells of 
the convoluted tu>)ules were swollen, granular and broken down or 
gone entirely, as were also the cells of the straight tubes, the laltei 
being also filled in places with casts and deirituH. The vessels be¬ 
tween the tubes wore filled with blood The stroma was swollen 
and infiltrated with pus cells and in places there were extravasations 
of blood. 

Brain and cord were slightly congested, but otherwise* normal. 

Examination of the table of urine tests show s that sugar appeared 
first in the urin<*, but eonlinncd only lor thiee da\s, while albumin 
showed itself imnu*diat(‘ly aftei the fiist appearance of the sugar and 
continued thronghout the experiment. The amount ol urine voided 
grew gra<Uially smaller as the animal began to feel the full effects of 
the uranium. 


Jijjcperhneiit JJ. 

In this experiment, uranium was given as indicated in the follow¬ 
ing table, and the urine examined each day. 


Date. 

1 Volume. 

j lieiu'tion 

iSp Gr 

Albumin 


<>i mftuyl mlrate 

Juno 

e. (*. 



Krain 

grain. 

gram. 

1 

— 

alkaline. 

— 

0 

0 

! 0*050 

2 

100 


1014 

trace. 

0 

i 0*050 
'{0 05n 

8 

55 

- 

1035 

0*193 

I 0 

1 * 

i 0-050 
) 0*050 

4 

41 

i i 

1 

-- 

j 

(>•327 

j 

0-4()6 1 

\ 0-050 

1 0-050 

5 1 
fi 

135 

1 

acid. 

1034 

' 1095 

I 1-0^8 ! ; 

i 0 050 
j 0 050 

’ ; 

7 

130 

1 alkalint*. 

1034 

1 0*528 

1 

0*917 

1 ; 

) 0-050 
f 0*050 

8 

100 

acid. 

1022 

1 0*387 

trace. 

( 

\ 

i 0*100 

1 0-100 

» 

55 

1 1 

alkaline. 

1 _ 

0*851 

0 ; 

\ 

; 0-100 

0-100 

10 

135 


1032 

0*687 

0*480 

j 

0-100 

0-100 

11 

75 


— 

cunaderable. 

0 


O-lOO 

13 

75 

{« 

1033 

0*888 

0 

0*100 







1.850 grams. 


On June 4th, the animal began to show weakness, particularly 
noticeable in his hind legs, but this disapjjoarcd and the animal 
Trans. Oonh. acAD., Vol. VlII. 2 Nov., 1888, 



lu (IhUtmdm and r^mhert^-^-MiiperimmU on the 

appeared better. On the lUh, it bad lost ita appetite, become onoaoi- 
ated and showed general weakness and loss of muscular power. On 
the following day at noon it was found dead, without having shown 
any marked symptoms other than general depression of the muscular 
system. 

The heart was found greatly distended on the right side, lungs 
normal and the liver small and congested, especially near the lower 
edges of the left lobe. Kidneys were also small and congested. The 
bladder contained <[uite a liUle urine, with eonsbierable albumin and 
sugar in it. 


Experiment IIL 

This experiment was j)ra( licaliy a duplicate of the preceding. An 
albino buck wns used and the uranium salt was forced down the 
throat in gelatin cji[>sule8, as in the preceding experiments. Tfie 
table allows the amount (d nitrate given and the character ol tlK‘ 
urine each day. 


Dnto. 

Vul in no 

fUrtOlinti 

(Jr 

Albumin. 

Siij^or 

May 

c. ( 



' 

gram. 

gram. 

25 

171 

alkaline. 

1014 

0 

0 

26 


a<*itl. 

- 

trac('. 

0 

27 ) 

28 \ , 

no uriii 

l>aH94d 1 

i 



20 ( 
80 f 

75 

j alkaline. 

1026 

0*404 

0.275 

m J 

1 

no urin 

e passed. 

• 





Dosh of nrfujyl nitrHie 


gram. 
1)035 
t 0*050 
\ 0*035 

j 0*05(» 

i 0*0f)0 
\ 0*050 
i 0*050 
{ 0*035 


0*800 graiip 


The first symptom noticeable was the suppression of urine for over 
forty-eight hours. On the 27(h, the animal was quite dull and showed 
signs of general weakness. As he walked, he moved as if it caused 
him pain in the lumbar region. On the next day he slmwed great 
thirst, and he finally died on June Ist, a loose diarrboja setting in a 
few hours before death. 

Post-mortem examination showed that the heart had stopped in 
diastole, and that it was much distended with blood. Lungs were 
noimal. The liver was congested, as were also the kidneys. The 
latter had non-adherent capsules. The stomach contained consider* 
able undigested food, and its mucous membrane was partly disinte* 
grated. Portions of the duodenum were somewhat congest^. The 
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bladder contained a few cubic oentimotere of urine, which had in it 
couMiderable HUgar and some albunun. 

The moat noticeable feature of this experiment was the suppression 
of urine. 


Ej^erimejit IV. 

In this experiment, a large white buck was used and the uranium 
was administered in capsules as follows : 

May 17 0-060 gram uranyl nitrate 

18 0-076 

19 0-075 “ 

30 0*035 “ 

0-325 

There were no symptoms of toxic action until the morning of the 
20th The rabbit was tbeii dull and weak. He trembled violently 
as he ho[>ped about; the hind logs appealed puitly paralyzed. The 
puj[)ilb wore dilated and the appetite gone On the 3lsl, weakness 
was still more pronounced. Any movement was accompanied by 
tremblings and great difficulty was experienced while walking, in 
making the different movements eorrectly. 1'hore was sevoio diar- 
rhoia and the animal showed extreme emaciation. On the 22d, the 
diarrhma had passed into an involuntaiy defecation more or less 
continuous. The animal was too weak to move and lay all the fore¬ 
noon breathing heavily, though the number of respirations per minute 
did not go much beyond normal, 45-54 per minute. On the afternoon 
of this day, two days after the last dose of uianium had been admin- 
isteitjd, the animal appeared stronger, the involuntary defecations 
had ceased, though a loose diarrhma still continued, and the animal 
appeared to have recovered the use of its locomotive muscles. On the 
25d, however, the animal was again unable to move and finally died 
at noon, the diarrlima having continued more or less up to death 

During the last tbnee days there was complete suppiession of 
urine, but on the 20th, 69 c. c. of urine were passed, of specific gravity 
1022, and which contained 0'660 gram of sugar. 

On post-mortem examination, the heart was found to have stopped 
In diastole and engorged with blood. The lungs woj-c congested. 
The kidneys had non-adheitjnt capsules and the (jortex and medulla 
ghoWed severe congestion. The stomach contained no food, but oon- 
$idei*able tenacious mucus. The small intestines from duodenum to 
ocecum were very mubh congested. 
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Experiment V. 

Gray and white buck. This experiment was a repetition of No, 
IV, the same amoimta of uranium salt being given and at the same 
intervals of time. The animal died three days after the last dose of 
uranium had been administered. The s 3 ^mptom 8 were not very 
marked, simply loss of muscular power, and a gradual wasting away. 
On post mortem, the heart was found in diastole and engorged with 
blood. Lungs congested. The liver was black with the blood in it, 
especially on the edges, and when pressed between the fingers was 
extremely pliable and of a soft, pulpy consistency, showing marked 
parenchymatous degeneration. The gall bladder was distended with 
very dark bile. Both kidneys had non-adhei‘ent capsules. The left 
kidney was slightly congested. The intestines had an inflamed patch 
in the ji'junum and were congested for a foot above it. 'J'he bladder 
contained a little urine, which gave reactions for both sugar and 
albumin. Sugar and albumin were also found in the urine several 
days before deatli. 

Experiment VL 

In this experiment still smaller amounts of uranium were adminis¬ 
tered, a total of only 0*175 gram being given in three days. The 
following table shows the dosage and the changes in the urine: 


Date*. 

Voliimo. 

Reaction. 

•Sp. Ur. 

Albumin 

,Sugar. 

I»0»} of 
umnyl iiiirfite. 

June 

14 

c. c. 



gram. 

0 

gram. 

0 

gram. 

0*060 

15 

— 

alkaline 

1048 

0 

0 

j 0 050 
} 0*025 

10 

110 

1 ;; 1 

1027 , 

0104 

0 

0*060 

17 

75 


1022 1 

0‘«87 

0 


18 

80 

“ 


0*126 

0 

0*176 

19) 

20 f 

00 


1 

0^154 

0 

21 


“ 


some j 

0 


22 

50 


low 

trace 

0 



There were no noticeable symptoms of toxic action aside from the 
changes in the urine, and even here there was no sugar at any time 
present. Just as the albumin had almost disappeared from the urine 
and wo looked for speedy recovery, the animal was found dead (on 
the 2ad). Post-mortem showed the heart in diastole, engorged with 
blood. Lungs normal. Liver normal, aside from a slight congestion, 
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Sections under the microscope showed no pathological changes. The 
kidneys were congested, Under the microscope, Uie epithelial cells 
were proliferated and occasionally the tufts were seen slightly com^ 
pressed by these proliferating cells and detritus The convoluted 
tubules showed swollen and granular cell^, even broken down, in 
places. In the straight tubules, the cells were also swollen and gran¬ 
ular and sometimes were detached from the tubes. In places, there 
was cast matter and detritus in the tubes. IMie stroma was normal. 
Hence, here, as in many of the preceding experiments, it is a case of 
acute parenchymatous nephritis. The stomach was full of undi¬ 
gested food and a])pavently normal; the duodenum was congested 
and the small intestines throughout were nearly ein|Uy, except for a 
little mucus. The bladder had in it about 10 c. c. of urine, which 
contained a trace of albumin but no sugar. 

lUyperimmt VIL 

An albino rabbit. A single dose of 0*5 gram of uranyl nitraU' 
was given in a gelatin capsule by month on June l;Uh. Outside of 
changes in the urine there were no symptoms whatever until the 17lh, 
when in the early morning the animal was lound weak and power¬ 
less, all motor power completely gone. It rapidly grew weaker and 
died In the afternoon of the same day. 

The right side of the heart was found much disAmded. The lungs 
were normal, the liver small and congested. Kidneys were also 
small and congested and of a cloudy appearance. Microsco[)ic exam 
iuatiou showed acute parenchymatous nephritis. Stomach was full 
of undigested food, but the intestines were empty. Both appeared 
normal. 

On June 16th, 100 c, c. of alkaline urine were passed, of specific 
gravity 1023. It contained 0*748 gram of albumin and 1*009 oraru^ 
of sugar. On the 16th, 30 c. c. were passed of 1022 specific gra\ity 
and containing 0*412 gram of albumin and 0*354 gram of sugai. 
On the 17th, no urine was passed and ou making the post inoitein the 
bladder was found empty. 

With this rabbit, an attempt was made to ascertain how much 
carbohydrate matter there was in the liver at the tiine of death. 
40 grams of the sampled and finely gromul liver were ihonmgldy 
extracted with boiling water (continuous extraction for three days), 
frequently replaced. The several decoctions were ultimately united 
and finally brought to a volume of 500 c. c. Two portions of 200 c. c. 
each were placed in euitable flasks and sufficient hydrochloric acid 
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added to each, to make the fluid contain 2 per cent. HCh The acid 
fluids were then heated on water-baths for 15 hours, in order to con* 
vert all carbohydrate matter into dextrose. The fluids were then 
neutralized, evaporated and finally tested for dextrose with Feh* 
ling’s solution, by Allihn’s gravimetric method. Both solutions failed 
to give any reducing action whatever, thus slewing a total lack of 
carbohydrate matter in the liver. This is in strong contrast to the 
normal condition of a rabbit’s liver, which contains an abundance of 
carbohydrate matter, both sugar and glycogen; on an average 10*36 
per cent, of total carbohydrates, as determined by methods similar 
to the one just described.* (Tlycogeuic function is then destroyed by 
uranium, the same as in phosphorus poisoning, but Unlike the action 
of phosphorus there is afipareutly no fatty degeneration of the orgaoa# 
Tlic liver here ex[)erimented with was small for the size of the rab¬ 
bit, a large wliile buck. It was also noticeable, as in many of the 
other rabbits experimented on, that while the stomach was full of 
food, sometimes even distended by it, there was nothing at all in the 
intestinvJ' below the pylorus until the emeum was reached, which was 
again full, and the intestines below were either almost free from 
fteces or else contained only the pin-head variety. The food in the 
stomach wjis u holly undigested. As has be?eri already pointed out, a 
small pereeiHagc of a soluble uranium salt is suflieient to completely 
stop gastric and pancreatic digestion. This being the case it is (juile 
probabh* that the emaciation, etc., so noticeable in uranium poison¬ 
ing, is the dir(*(‘f result of the action of the salt on the digestive func¬ 
tions. I^othing lieing cligi*stcd there would be no matter for absorp* 
tion, an<i hence no sugar-forming material for the liver. All the 
carbohydrate matter stored up would in a little time bo completely 
consumed and as the j>orta] blood could bring no new nutritive mat¬ 
ter, the liver would naturally diminish in size and the animal become 
emaciated and eventually die from that cause alone, even if the urao- 
ium gave no other direct cause of death. In this connection we also 
need to recall the general increased metaboUsin of both nitrogenous 
and non-nitrogenous matter, under the influence of uraniunt 
The uranium salt may also act specifically on the liver cells, 
ing their metabolic power, preventing any storage of carbohydrate 
matter or more probably causing a degeneration of the cells, by 
which they may be led to give up to the blood in abnormal abund¬ 
ance all the carbohydrate matter previously stored up. This possible 

* Post-mortem forrafiti(»n of siigm* hi the liver. Studios from L»ber<U«ry of Physio¬ 
logical (chemistry, Vale Huivofslty, vol. 1, p. 171. 
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ipeoific action of the poisotl on the liver ccIIh would in a measure ex¬ 
plain the temporary glycosuria, which appears and theri disappears bo 
frequently in uranium poisoning. Further, by a combination of this 
specific action with the non-absorption of nutritive matter through 
retarded digestion, it would be easy to explain the alternate appear¬ 
ance, disappearance and re-appearance, of sugar in the urine in these 
cases. Where the symptoms run their course with a fair degree of 
rapidity, as in continued dosing with uranium, sugar appears iu the 
urine for a few days and,then disappears, although the amount of 
uranium administered may be steadily inen^ased. In fact, the in¬ 
creased dose of uranium is doubtless the cause of the further non- 
appearaneq of the sugar, since the stored up carbohydrate material 
having been wholly used uj», and at the same time digestion and ab¬ 
sorption being prevented, there is no more carbohydrate-producing 
material available, either directly or indirectly. On the other hand, 
if, after the sugar at first present has disaj)peared from the urim*, 
there comes an interval of a day or so when uranium is not adminis¬ 
tered and digestion again starts up, then the specific action may 
again come into play and a temporary glycosuria again result. This 
condition was noticed in experiment No. II. 

In some of the experiments, there seems to have been a visible 
change in the hepatic cells, as in the (*xperiment next to be described, 
where under the microscope the coll bodies appeared as if collected 
into small granules or even broken down. Again, in some experi¬ 
ments, as in No. V, there was a noticeable pulpy degeneration of the 
liver colls. 


Pjrperiment VTIL 

In this experiment, the uranium salt was iutruduced by hypodermic 
iiijectioiu b‘23 gram of uranyl nitrate in a little water was injected 
beneath the skin of the leg of a good-siased rabbit, on June UOlIj at 4.0 
ac. Two days after he showed marked Aveaknes."*, although liih 
appetite remained good. On the following day he appear(‘d quite 
dormant and could ho roused only with difficulty ; power of motion 
fieomod to be nearly gone, lie died the next day at noon. f)n dune 
2 Iit, the day following the administration of the uranium, tU) c.c. of 
a&aUae urine were passed containing 0*234 gram of all)umiii and 
HiJBO gram of sugar. After this, there was complete suppression of 
urine till death, 

—Heart had stopped in diastole; lungs normal. The 
Utei* mottled and congested slightly iu areas. Under the micro- 
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scope, sections showed the cell bodies strongly granulated, with their 
outlines mostly clear, but in places broken down. 

There was also an infiltration of pus cells jironnd th(* blood vessels. 
The kidneys were normal in size and appearance, with non-adherent 
capsnle«< Under the microscope, however, all the conditions charac¬ 
teristic of acute parrneljymatous nejdjritis were to be seen. The 
epitiielial cells of the n»alf)i£?hiaij tufts were proliferated, so much so 
ah to compress the vchsols. Both convoluted and straight tubules 
had theii cells swollen, granular and broken down. The stroma was 
normal. Some adipose tissue in the p(‘l\ih of the kidney W’as infil¬ 
trated witii puM colls. There was also considerable detritus between 
tlie papilhe. The bladder was empty and contracted. In the abdom¬ 
inal ca\ilv there was about ao v.c. of a coagulable, clear fluid. The 
stomach was full of food, tlie intehtines empty. No fa*ces iu colon 
and ICC turn. No signs ol congestion in the alimentary tract, except 
in llie rectum, uheie tluai were red blotches which proved to be the 
beginning of iiifiamination and infiltration of pus cbUh. The animal 
appeared to have died from suppression of urine. 

Meperlment IX. 

In this c\peliinent, one large dose of uranium (!•() gram of the 
nitrate) was gi\ en by mouth on June 27th, at 4.30 p. m. On July 5 th. 
the animal was still alive, but weak and emaciated. There were no 
symptoms other than those already described. Owing to lack of 
time wc were not able to continue the exjK?riment, hut wishing to see 
any changes which might have occurred in the organs the animal was 
chloroformed and a [lost mortem made. On .ruiK‘ 28th, the urine 
passed contained some albumin, but no sugar; on July Ist, considera¬ 
ble albumin, but still no sugar. 

The liver was found to be small but not congested. The cell sub¬ 
stance, as set'n under th(‘ microscope, was collecUul into small graiu 
ules. Nuclei and nucleoli were quite distinct. Kidneys bad non- 
adborent capsules, but they were congested and the cortex looked 
striated. Under the microscope, the epithelial cells of the glomeruli 
were seen to be swollen and proliferated. In the convoluted tubes, 
the cells were slightly swollen and granular and occasionally broken 
down. The straight tubes were also broken down in places and con¬ 
tained cast matter. 'J^'he stroma was normal Stomach was filled 
with food, while the intestines were entirely empty. Flyer’s patches 
were swollen and infiltrated with pus cells. The casonm was par¬ 
tially filled with matter and the end of it looked honey-combed. It 
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prov<3d to be slightly inflamed, anti with cells infiltrated into it more 
or less, (^olon and rectum were empty. 


From these results, collectively, it is to bo seen that uranium is an 
irritant poison and, like other metallic irritants, ]>rodacc» gastro-intes- 
tinal irritation of more or loss intensity, as shown by the acute diar- 
rhma and other symptoms met with in this form of poisoning. In 
the majority of cases, the action of the uranium salt on the inh^stines 
results in a simjde enteriti-^, but this is liable to pass eventually into 
acut(‘ catarrhal inflammation. 

As ordinarily administered, it is not in any sense a rapid poison; 
the ingestion of a fatal dose of a nranium salt is not followed by any 
noticeable eftccts for some time. The aclioti of a small amount (150 
milligrams) is appaiently as rapid and pronounced as tliat of large 
quantities (I gram). Tin* first rioticeable symptom in rabbits is gen¬ 
eral weakness, lack of motor power, loss of coordination and occa¬ 
sional temporary paralysis of the locomotor muscles. Introduced 
into the stomach in suflieient amounts, it checks digestion and even 
stops it altogether. On the other hand, it appears to increase some¬ 
what proteid metabolism and also to increase tlic elimination of car¬ 
bonic acid and raise the body temperature. Hence, it is to be consid¬ 
ered as having a direct action on nutrition, the disturbance ol which 
is also plainly indicated by the rapid emaciation which follows the 
administration of uranium. 

Its most marked lesions are its destructive action on the kidneys, 
and its destruction of the kidney tissue itself. It causes here an acute 
parenchymatous nophritie of the same kind as fouml in arsenic, mer¬ 
cury, and phosphorus poisoning. Further, the (piantity of albumin 
found in the urine shows ]>lainly how greatly the blood vessels are 
Involved in the inflammation. The albuminuria pnHluced is severe and 
constant, and wlien the uranium is given in a single largo dose, as in ex¬ 
periment No. IX, or in a small dose by hypodermic injection, as in ex¬ 
periment No. VIII, then albumin may appear in the urine witliin 24 
hottrs. The uranium must have some specifically destructive action on 
the kidney epithelium cells, causing them to swell and break down. At 
first, with small doses of uranium, the urine is decidedly increased in 
volume, but later on, when toxic action is more pronounced, there may 
be a partial or oven complete suppression of the urine. This latter 
condition is naturally more quickly produced by large doses of ura¬ 
nium* In several oases, suppression of urine would seem to have been 
the cause of death. The urme, too, In a short time after the admin* 
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istratioi) of araninm contains more or less sugar; as a rule the sugar 
does not make its appearance until after the albumin. Salkowski has 
shown that mercury will also cause diabetes iii rabbits, but it is 
questionable whether it is as constant a symptom as in uranium pois¬ 
oning. It is als^> stated that in phosphorus poisoning the urine some- 
timcH contains sugar.* In the hypodermic injection of uranium, ex¬ 
periment No. VIII, sugar appeared in the rabbit’s urine within 24 
hours. The production of glycosuria is a very characteristic symptom 
in uranium poisoning. The urine also contains invariably a large 
amount of crystallized calcium oxalate, which would also point to de¬ 
cided malnutrition and help explain the marked emaciation so com¬ 
monly seen. 

In those cases wliere the poisoning becomes in a measure chronic, 
the nervous symj)torns sometimes predominate, as shown iu loss of 
sight and power of coordination. 

*11.0 Wood p 110. 



II.—Elahtin xnd tuk Elabtosk BomfiB. By R. H. Chittkndkn 
AND Hoback S. Haht, B.A., Pii.B. 

Elastin, the basis of the so-called elastic tissue, has generally been 
considered one of the most indigestible of the albuminoid substances. 
In fact, the older writers looked on it as almost insoluble in the 
digestive juices. Recently, however, the experiments of Etzinger,^ 
Ilorbaczcwski,! and Morochowetz,! have shown that both the 
turn ftuc/iw of the ox when finely divided, and purified elastin when 
powdered, are fairly soluble both in pepsin-hydrochloric acid and in 
natural gastric juice, as Ilorbaczewski’s observations on a man with 
stomach fistula have fully indicated. 

It has been our object, therefore, to study somewhat in detail the 
primary cleavage products of elastin, so far as they may be formed* 
making use of the methodsg which have yielded such fruitful results 
with many of the proteid bodies. 

Preparation of IjJlmtin. 

As usually described, elastin is a body free from sulphur, insoluble 
in water even after several days boiling, likewise in cold dilute alkali, 
acetic acid, dilute hydrochloric acid, alcohol, and ether. Naturally, 
therefore, the method of preparing such an insoluble body has con¬ 
sisted in removing from a tissue rich in elastin, all extraneous sub¬ 
stances by successive treatment with the above-mentioned reagents. 
In fact, so vigorous is the method of treatment, as usually described, 
that it appears almost questionable whether a body belonging tu a 
group noted for case of decomposition might not suffer some change 
in* such a long process of preparation. 

We have employed two methods, the first one of which is practi¬ 
cally identical with that followed by Horbaozewski. The nock bands 
of a number of recently killed oxen were thoroughly freed from all 
adhering fat and muscle and then cliopped ejuite fine; they weiglied 

* ISeitschrift fCr Biologie, Band x, p. S4. 

t Uober das Vorhaltou dea ©laatlus bel der Popainvordauung, Zoitscbnft fur phyaiol- 
ogisohe ohemie, Band vi, p. 330. 

t Teirdauuagsgesetze, Abstract In Jahroaberiolit fiir Thiorchemio, 18SG, p. 271. 

g KQhne and UWttenden, Zoltscbrift: fftr Biologic, Baud xx, xxii, alao Studies from 
Laboratory of Physiological Ohem. Yale tTnivoraity, vol. ii. 
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2400 graras. The mass was boiled for four days in water frequently 
elianged, after which it was soaked for 46 hours in 8 litres of 1 per 
cent, potassium hydroxide, and then boiled with the solution fur 4 
hours. The tissue was freed from alkali by thorough washing with 
water, and was then boiled with water, frequently changed, for 10 
hours. The potassium hydroxide solution on nuntralixation, gave a 
heavy precipitate slightly s^>luble in excess of o*t per cent, hydro¬ 
chloric acid, easily soluhle in strong acid. The addition of acid in 
excess caused a strong odor of hy<lrogen sulphide to be given oC 
After boiling the tissue a second time with water, it was placed in 8 
litres of 10 per cent, acetic acid and warmed fur an hour and a half, 
after wdiioh it was allowed to stand in the cold for 16 hours. It was 
then boiled for 4 hours in the same acetic acid sohition, and after¬ 
wards washed thoroughly with water. The tissue was then placed 
in 10 litres of 5 per cent, hydrochloric acid and allowed to soak for 
some time in tlie cold, after which it was washed in running water 
and macerated in water, frequently changed, for 24 hours to take out 
all traces of the a(jid. Aftei this treatment, the tissue w^as boiled 
with 8ucce8si\e portions of water for about 45 hours, when it was 
placed in a large volume of 95 per cent, alcohol and allowed to re¬ 
main for seveial days. It was afterwards boiled in alcohol for about 
16 hours and then }>lacod in an excess of ether, after which it was ex¬ 
tracted with warm ether for two days. 


Analysis of Elastin A. 
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The tissue on being freed from water was bard, tough, and difficult 
to powder. It was finally ground to a coarse powder and then re¬ 
extracted with warm ether, until the ether on evaporation left no 
appreciable residue. This took sumo time, for, as previously pointed 
■out by Iforbaczewski, there apparently remains in tlie tissue a small 
amount of fat-like matter, which dissolves very slowly in eth(»r aud 
which can be completely extracted only by first grinding the purified 
tissue as fine as possible. The elastin prepared in this manner we 
have termed lor convenience Elastin A. 

A portion of the preparation dried at 110° C. gave on analysis the 
results contained in the accompanying table. The methods of 
analysis were the same* as those previously dchcribed in former 
articles on the |)roteoses.* By fusion with pota^^sium hydroxide and 
potassium nitrate, according to the method recommended by llam- 
marsten,f no sulphur could be found. Elastic tissue, however, 
umjuestionably contains sulphur, but whether it exists tliere as a 
constituent part of the elastin molecule, or loosely united as in kera¬ 
tin, or as a constituent of some adhering proteid or other substance, 
it is difficult to say. Certainly, the boiling of elastic tissue with I 
per cent, potassium hydroxide for several hours might reasonably be 
expected to remove a part at least of any sul|)hur uliich might be 
present, and if by this process sul[»hur is removed IVcuii the tissue 
might it not as probably come from the elastin, as from any otlua* 
proteid substance V Treatment with acid, of the alkaline solution 
obtained in the pre]>aration of yl, plainly showed tlie ju-eseiua' of 
hydrogen sulphide aud we therefore decided in the pie])aration of the 
second portion of elastin to omit the treatment with aljcali. Ac(‘ord- 
ingly, 1700 grams of carefully cleaned neck bands from ox<*n were 
treated in the same manner as in yl, except that the alkali was 
omitted, and in its place, treatment of the tissue with both ac(‘tic and 
hydrochloric acid was repeated twice. In subjecting elastin to the 
action of 5 per cent, hydrochloric acid care must lx* taken, before 
boiling the washed tissue with water, to see that ever} trace of acid 
is removed, otherwise the faintly acid water formed will at loo*^ (\ 
give rise to a partial decomposition of the elastin. 

After thorough extraction of the powdered elastin uith ether, a 
portion dried at 110® C. gave by analysis the results shown in the 
following table, Elmtin B, 


* See Zeiteohrift fUr Biologie, Baud xx, p. U, uml Amur Jour., vol vi, p J 

f fttr physiologische Gheuue, B^nd ix, p 29S. 
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ANALYSIH of ELAlBTIN B. 
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IWecniwje contposiiiou of anh‘free substance: 

A vcrage. 

<: 54'0(J 54-l() -- - . f4'0ff 

H 7'ir) 7-26 . 7‘ISO 

N . um 16-75 . Je'85 

S . . . 0-34 0*29 0\10 

O . 

lOO'OO 

('orupurisoii of the two proclu<;tB sliowB a fairly elcme agreement in 
coinpoHilion. In however, the carbon is slightly lower and the 
nitrogen a trilio higiier than in A, Further, Elastin B contains 0*3 
])er c(‘nt. of sulphur, as determined by the modihed Liebig’s process,* 
Malhn- originally reported elastin, purified, however, by the use of an 
alkali, as eonUinlng ()*0H {)er cent, of sulphur, but tins lie considered 
merely as an impurity. 

Morochowetz, who appears to have made a hydration product of 
elastin by the simple action of heat and water, states that it contains 
0*617 })er cent, of sulphur, but the details of his process we do not 
know.f If the figures are correct, his elastin must have probably coiu 
tained double the percentage of sulphur present in elastin M* 
Whether pure elastin does contain sulphur, or whether the 0-3 per 
cent, present in preparation B is simply a constituent of some adhering 
proteid, removable by alkali, we are not at present prepared to say, 
but deem it probable that elastin does contain a small amount of 
sul[)hur. 

* Rco studies from Laboratory of rhysiological Chemistry, Yale University, vol. ii, p. 
103. 

f We have seen only an abstract in Jubresberiebt flir Tbierohemie ftir 1886, p. 271. 
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Elastin prepared by the usual process, shows a close agreement 
in composition with Horbaezewski’s product, but is (jiiite rlifferent 
from the product obtained by Mtiller and Tilanus, as seen from the 
following tabic. 

IClmtin A. Horbacznmki. Mafkr* TiUnim* 


0 54 24 

H 7-27 

N 16-70 


54-82 55 00-5ri-72 54*00 *5r»ar) 

6-09 7*11-7*67 7-25-7-41 

16-75 15-71 16-52 17*52 17 74 


The higher conbmt of carbon in the preparations (»f Mailer and 
Tilanus are doubtless due to the presence of more or less fat, not 
completely extracUnl by ether. 


Dero7H})Osiiio)i of Elast hi hy avid ivaivr at 100 '^ (\ 

On heating moist elastin with water containing a trace of hydro¬ 
chloric acid, for some hours at or near 100° C. it soon coinmern-es to 
swell, and after a time becomes converted into a semi-gelatinons 
mass, a portion of which, as the boiling continues, becomes soluble and 
passes into the acid fluid. The liquid gives no reaction with tannic 
acid for gelatin, but does give a strong biuret reaction and yields a 
heavy turbidity when excess of strong potassium hydi-oxide is added 
to the solution. Evidently, under these conditions, some soluble 
cleavage product or products are formed, |)ercipitable by ex(*ess of 
caustic alkali. 

These products we prepared in quantity by taking a portion of elas¬ 
tin soaking it for some time in 5 per cent, hydrochloric acid, until 
the softened elastin was thoroughly impregnated ^\ilh the m-id, then 
washing out the excess of acid by soaking it for 2o hours in a large 
volume of water. The elastin, still quite strongly acid to test paper*', 
was then boiled in water for about 10 hours, when the acid liquid 
was strained off fi*om the gelatinous elastin. The boiling was th(*n 
continued with a fresh volume of water, the gelatinous mass still 
containing sufficient acid to render the whole fluid distinc tly acid 
to test jpapers. This process was repeated until the elastin had 
been heated for 45 hours with water gradually containing less 
and less acid, until finally the elastin remaining had entirely lost 
its former gelatinous appearance and taken on its original look. 
All of the acid fluids were united and concentrated somewhat, 

Gonip-BeHUUoz, Physiologisohe Gheinio,.Dritte Auflagc', p. 148 
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then iKMitraliml with ‘^odimn carbonate. No neiitralisialion pre¬ 
cipitate was olNerved. liy farther evaporation of the neutral fluid 
4)n a waterd)ath, a inass separated on the bottom of the 

dish. It was (juite tenacious, something like rubber, soluble in <‘old 
wat(‘r, but not so readily in hot. The cohl water solation of the 
gnnuny mass, and t)ie inotlier-liqnor showed the following reactions: 

1. Heated in a test-tutie, tl»e solution ipiiekly became turbhl, finally, 

if eoncenlratiMj, a stieky pn*(‘ipitat**. The turbidity, however, immi^liatcly 
disappeared as the fluid eoohMi, returning? aKain wliew heat was appHetl 
and disapp<*aring when cold. When the solution was so coiu'ontrated as to 
yi<dd a heavy prec ipitate by heat, if natnrall) dis«olve<l nu>re slowly. 

2 With < Ivloroplatinic acid, a heiuy yellow precipitate was formed, 
readily soluble m aleohol. 

n Heat<*d with a( (‘ti(‘ neid there was no change, hut addition of |sjtas- 
«mni terro( vannh' to the arid fluid eaused a heavy jweeipitate. 

1. Milloii'h reagent gintMi strong reai'tion similar to the nlbinnin refW'fion. 

T). Strong; iiotaKsiuin hydroxide jijave a flue floeoulent tireeipitate, iiiHoIuhle 
in e.vcesh of (lie alkali. 

0. Pure (hluti* nitric acid ^ave aheavy preeij>itat(‘, only slowly soluble in 
excess of (he a<*id. Heated, it yielded a <*lear yellow fluid and with ammo- 
nin K^tve the oiani;(' yelhw color of the xunthoprotein reaction. 

'3. Pure ddnle hydrochloric acid yielded a slight pri'cipitate, soluble in 
large (excess. 

H. Haturation oi tin* solntion with ammonium aulphati' gave a heavy, 
gummy precipitate 

The gummy mass and the original filtrate giving approjcimutely 
the same reactions, tlie solution of the former was united with the 
latter, (he fluid mode slightly acid witli acetic acid and then satu¬ 
rated in the Cold with ainmoninm sulphate. The soturated fluid, on 
being boiled, gave a second gummy pree.i]>itale which was added to 
the first. 

Prom analogy with the reactions of the proteoses, ammonium sub ' 
ph a to should ]U’eci[»itate any elastosu bodies formed, leaving in sola¬ 
tion the true }>e])tone. The precipitates formed in tl>e manner de¬ 
scribed were washed by being rubbed up in a mortar with hot satu* 
rated ammonium sulphate solution, and the w^ashings added to the 
filtrate. A portion ol the ammonium sulphate was then removed 
from the solution by concentration and crystallizatioh, and the re¬ 
mainder by dialysis in running water. On testing the solution 
for peptone, however, none could be found; the biuret test failed to 
give any reaction, as did also phosphotungstic acid* 
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ProtoelaMose, 

Th« ammonium sulphate procipitatu of elaHtoBCN, after being washed- 
m described above, was dissolved in water, the solution made quite 
neutral by addition of a little sodium carbonate and then saturated 
with crystals ol rock salt. A heavy gummy precipitate resulted, 
which by analogy sltould consist of wbat we may call protoolastose. 

This precipitate, after being washed with saturated salt solution, 
was dissolved in water and reprecipitated by salt, this process being 
repeated three times. The final sodium chloride precii>itale was dis¬ 
solved in water, dialyzed until all chlorine was removed from 
the solution, concentrated and precipitated with 95 |)or cent, alcohol. 
Apparently, only a portion of the substance was precipitated by 
alcohol, so the alcoholic filtrate was evajK>rated and tlie residue care¬ 
fully dried. Further examination, however, showed that both pro¬ 
ducts were identical, alcoliol simply precipitating a portion of the 
substance. 

After being dried at 110° C. until of constant weight, having then 
the form of a brown powder, both products were anal)Z(‘d with the 
results shown in the aeoompatiying tables. 


ANA1.VSI8 OF PROTOELAHTOKK { \j) PRK(UIUTATRI) BY xilA’OMOJ, 
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Analysis of Protorlastosk (Ai) from the Alcoholic Filtrate, 
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Tlic reactions of the two preparations were identical and were as 
follows; both were readily soluble in cold water, but only slightly 
soluble in hoi water; in neutral solution, heat produced a turbidity 
which disapjH'ared on cooling; the concentrated mineral acids gave 
precipitates soluble in excess; phosphotungstic acid, picric acid, taip 
uic acid, 80 ])er cent, acetic acid saturated with salt, acetic acid and 
potassium ferrocyanide, and aU'ohol all produced precipitates; mer¬ 
curic chloride and mercuric nitrate gave precipitates insoluble in 
excess; lead acetate and cupric sulphate both failed to give any 
precipitate; potassium tner<*uric iodide produced a precipitate in a 
hydrochloric acid solution; sodium carbonate and sodium hydroxide 
gave heavy ]>recipitatcs and both the biuret and xanthoprotein test 
gave positive results. Further, the elastose is but fclightly, if at all, 
diifusible. Long continued concentration of au aqueous solution 
leads to a separation of more or less of the substance as a gummy 
mass. 

In composition, the protoolastose formed by action of the dilute 
acid and heat is almost identical with that of olastin itself. 

Moroohowetz,’’* in a recent paper on the laws of digestion, states 
that elastin by the action of heat and water passes into a new form, 


^ Loc. cit 
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elastofte, which by further action pauses into peptone. The elastose 
is described as a body completely soluble in water, not ^preci pi table 
by mineral or acetic acids, but its solution is rendered turbid by heat. 
In its other reactions it resembles albumin. In composition, how¬ 
ever, it differs decidedly from elastin and c(iually from our protoelas- 
tose. Morochowetz ascribes to it 55*9 per cent, carbon, 7*20 per cent, 
hydrogen, 16’6H per cent, nitrogen and 0*017 percent, sulphur. As 
to the method employed in its prepaiation and purification we do 
not know, but as described it evidently is not akin to pure elastose. 

Dmtero^afitose. 

In the salt-saturated filtrate from the first sodium chloride precipi¬ 
tate of protoelastose, lliere was present a substance precipitable as a 
gumniy mass, by the addition of a little HO per cent. ac<‘tic acid sat¬ 
urated with salt. Ibist experience with other proteoses has shown 
that, as a rule, all of the proto body is not precipitated by saturation 
of its neutral solution with salt, but that there usually remains a certain 
amount which on addition of salt-saturated acetic acid is precipitated, 
together with more or less of the deutero body, and that from this 
filtrate pure deutero can be separated bj saturation with ammouium 
sulphate. In the present instance, however, it appeared that the 
acetic acid precipitate was of quite a different nature from the sodium 
chloride precipitate and that if it was not pure deuteroclastose, it at 
least contained only a trace of the proto body. Fiirtlier, saturation 
of the acetic acid filtrate with ammonium sulphate gave only a slight 
precipitate, even when the mixture was heated, showing that if th(‘ 
salt-saturated acetic acid had not precipitated the deuteroelastose, 
little could have been formed. 

Tlie gummy precipitate separated by acetic acid and salt was 
purified somewhat by solution in water, and ixquecipitation by satura¬ 
tion with salt and addition of a little salt-satitVated acetic acid. It 
was then dissolved in water, made exactly neutral to test papers, and 
dialyzed until all chlorine was removed from the solution. The 
filtered fluid was then evaporated to dryness on a water-batli, and the 
powdered residue dried at llO” C. until of constant weight. 

The composition of the substance is shown in the accompanying 
t^ble, from which it is aeen that the deutero body contains a notice¬ 
ably smaller percentage of carbon than protoelastosc, and a corres¬ 
pondingly higher content of oxygen. The diflerence between the 
sodium ohjloride precipitate and the acetic acid precipitate, however, 
becomes far more marked when the reactions of the two bodies are 
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compared. Deuteroolastofle was readily soluble both in coM tmd hot 
water, and on heating a cold saturated solution only a slight turbidity 
was seen which, as in the proto reaction, disappeared when the solu¬ 
tion cooled. This tuibidity was no doubt due to the presence of a 
small amount of protoelastose, for later on we obtained a purer deu- 
tero body having nearly all of the reactions of the present preparation 
in which, however, the heat reaction was absent 
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The dput(Mo body, likewise, gave no precipitate whatever with 
the concontiated mineial acids, nor with acetic acid and potassium 
feriocyanide. Alcohol gave no precipitate and sal t^sat lira ted ftO per 
cent acetic acid, wheri 'uldecl to an aqueous solution of the substance, 
also gave no piecij)itate 

Feriic chloiide gave a slight turbidity, but no precipitate. With 
the other reactions of protoelastose, the deutero body showed dose 
agreement Ibire deuteroelastose, formed later on by the aotiou of 
pepsin hydrochlone leid, gave no precipitate whatever witheonecn^ 
trated potassium hydioxide. This reaction, which is quite dmracte^ 
istic of piotoelastoso, was faiily distinct in the deutero bo^dy first 
described, wliieh fact, coupled with the turbidity pi-odueed by heat, 
may be considered good evidence that the deuterodastose was tiot 
perfectly pure. 




JBktir^Elmtm mid the Ekt^toee Modiee* 2tt 


iHffestim of eiaMn hy pepmn-hydroehhric aoid. 

An artificial gastric jnice, free from both albiimose and peptone, 
was prepared as follows; the cardiac portions from the mncotis mem* 
branes of ten pigs’ Rtomachs (820 grams) were placed in three litres 
of 0‘4 per cent, hydrochloric acid and warmed at 40® C. for two 
weeks. The clear fluid filtered from the small residue of nuclein, an- 
tialbumid, etc., was then saturated with ammonium sulphate to pre¬ 
cipitate the pepsin. This was filtered off, washed with saturated 
ammonium sulphate soliitio/i to remove any adlierent peptone, dis¬ 
solved in two litres of 0*2 per cent. Iiydrochloric aci<i and dialyzed 
ttntil the sulphate was entirely removed. The resultant solution 
was mixed with an equal volume of 0*4 per cent, hydrochloric acid, 
making a pure and active pepsin-acid mixture. 

In the first digestion of elastin, 150 grams of powdered elastin 
J600 c.c. of the ])cpHin-acid inivtiire, and an equal volume of 0*4 per 
cent, hydrochloric acid, were warmed at 40® C. for 75 hours. At the 
end of this time the elastin was almost entirely dissolved. The acid 
fluid was filtered from the small residue remaining, and neutralized 
with potassium hydroxide, without giving any neutralization precipi¬ 
tate. The reactions of the fluid showed plainly the prenence of elas- 
tosos similar to those formed by’the action of acid. Saturation of 
the fluid with ammonium sulphate gave u heavy gummy precipitate, 
in the filtrate from which, nothing having the read ions of pe}>tone 
could bo discovered. 


ProtoehiHose, 

The ammonium sulphate precipitate was dissolved in water and the 
neutral fluid saturated with sodium chloride, by which a hea\ y gummy 
precipitate was formed, having all of the reactions described as char¬ 
acteristic of^ protoelastose. The product was purified by sev<*ral re¬ 
precipitations with salt, then dialyzed and the solution evaporated to 
dryness on a water-bath, the residue |K)wdered and dried at UO® C. 
until of constant weight. 

The composition of the substance (protoelastose A 2) is shown in 
the accompanying table. 

In reactions, the product agrees exactly with the protoelastose 
already described, being precipitated by the concentrated mineral 
aoida, by acetic acid and potassium ferrocyanidc, by fiO per cent, 
acetic acid and sodium chloride, by strong potassium and sodium 
^Ibydipatide as well as by sodium oarbonate. Its aqueous solution, 
nicowise, shows the peculiar action towards heat, already described; ^ 
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l)c?oominpr tiirbkl when heated, clear again as the solution cools, The 
pioduet also gives the other reactions common to both proto-and 
deuteroolastose. 
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This body, which we prefer to call protoelaetose, is apparently iden¬ 
tical in cotripositioti and reactions with the hemielastin pi*eviously de 
scribed by Horbac/ewski,’*' and separated by him from a pepsin-acid 
digestion of clastin, by a method somewhat similar to the one em¬ 
ployed by us 

At first glance, it would appear from Horbaezewski’s method of 
separation, that Ins heniiclastin would consist of a mixture of proto- 
and deuteroclastose, instead of being identical with the proto body. 
But the fact that he strongly acidified his digestive mixture with 
acetic acid, prioi to saturating it with salt, explains the matter, 
Douteroelastose, whicli is precipitable from a salt-saturated solution 
by a little acetic acid, is tnoie or less soluble when excess of the acid 
is added, and hence by acidifying the mixture sufficiently, the deutero 
might remain dissolved while the proto would be precipitaied by 
salt fiom an acid solution, equally as well as fron? a nontral fluid. 

*TTel»er das Veihalton dos KUatijm be! dor J'epttinverdAimng IKeltscbrift fUr 
j phymologiHC'ho Olietnie, lifted vi p no 
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* DeuteroelaaUm, 

In the salt-«atnrated flltratew from protoelastose, deutero wan scpa* 
rated as a gummy, sticky precipitate* by addition of’ a little 30 per 
cent, salt-saturated acetic acid. Tt was purified by reprecipitatiou 
and dialysis, and the final neutral solution was evaporated to dryness 
and the residue dried at 110° C. until of constant weight. The 
amount was small and only the nitrogen was determined, 10*88 per 
cent. 

In reactions, the body closely resembled the doutero already de¬ 
scribed ; its aqueous solution giving no ])recipitate or lurbi<lity what¬ 
ever on the application of heat, no precipitate with alooliol, or with 
strong potassium hydroxide solution. It was likewise not precipi¬ 
tated by acetic acid and potassium fcrrocyanide, by the concentrated 
or dilute mineral acids, nor by .30 per cent, acetic acid. In reactions, 
the body resembles the elaslin peptone of Horbaezewski, like it being 
soluble in cold and warm water and dilute alcohol, and giving the 
same precipitations with phosphotungatic acid, picric acid, tannic 
acid, and with jiotassimn mercuric iodide. Tt also gives the biuret 
and xanthoprotein reaction. It diffuses slowly. 

With our present knowledge regarding peptones and [iroteoses, 
this body can hardly bo considered as beh>nging to the former class, 
since it is precipitable both by ammonium sulphate, and by acetic 
acid when added to a salt-saturated solution; reactions not common 
to true peptones. 

A second digestion of elastin A was made with the same quantities 
of pepsin-hydrochloric acid, and the same amount of powdered elastin, 
as in the first digestion. Tlie products formed were separated in the 
same manner as the preceding, the elastoscs being first precipitated 
collectively by saturation of the digestive fluid with ammonium sul¬ 
phate. 

On boiling the filtrate from this ammonium sulphate precij/itate, a 
second gummy mass separated. This was collected on a cloth filter 
and washed with saturated ammonium sulphate solution. In the fil¬ 
trate from this precipitate, no peptone could be detected. This 
second ammonium sulphate precipitate was purified by dialysis, etc., 
and the final solution evaporated to dryness and the substance dried 
at 110® C. Its composition is shown in the accompanying table, 
from which it is seen to be nearly identical with that of protoelastose. 
The reactions, however, indicate that it is a mixture of the two elas- 
toses. Thus, while the concentrated mineral acids and potassium 
hydroxide give no precipitate, acetic acid and potassium fcrrocyanide 
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produce a noticeable turbidity, as does also alcohol, and aoetic add 
and sodium chloride. Moreover, the aqueous solutioq becomes some¬ 
what clouded on heating, clearing up again as the solution cools. 
Hence, the reactions would indicate a propondcrano© of deutcroelas- 
tose, while the composition points to an excess of the proto body. 


Analysis or the Bec^onu AMMomriw Sulphate Preoipitatk. 
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Wc must conclude; tlieu, that this second gummy precipitate is sim¬ 
ply a residiie of the mixed elastoses not at first precipitated, perhaps 
from a lack of C/omplete saturation with aiiimoniurn sulphate. Past 
experience, however, lias shown that deutcroproteose is not as quickly 
or completely precipitated with ammonium sulphate as the other 
proteoses. 

From the first ammonium sulphate precipitate, a large amount of 
protoelastose (A 3) was separated, having all of th© reactions charac¬ 
teristic of this body, and the coniposition, when dried at 1 10®^ 0., 
shown in the accompanying table. 

A larger amount of deuteroefastose was separated from this digtss- 
tion thati in the preceding one, and after purification by th© use of 
methods already described, a portion was dried at 110^ C, for flmaly- 
sis. Its composition is shown in the accompanying table. Lit© the 
deuteroelastose formed by dilute hydrochloric acid, it contaittS a 
lower percentage of carbon than elastin or the proto body, while its 
content of nitrogen is higher than that of elastin. Its reactions were 
the same as the deutero nrcviouslv obtained. 
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Doiiteroelastofie appea?*8 to bo tbo nante an tho elastin peptone of 
HorbacKewflki, a» already mentioned; and tlie com))Oftitiori of the 
present pnvduct resemble® it, in that it contains a similar percentage 
of carbon, but is unlike it in containing one per cent. n)ore nitrogen. 


Analysis of I’rotoklastohk. 
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Ilorbaczowski’s olastin peptone is described as not giving a precipi¬ 
tate with acetic acid and neutral salt. Deuteroelastoso, likewise, 
gives no precipitate with acetic acid and salt, except when the solu¬ 
tion is saturated or nearly saturated with the salt. 

Another preparation of dcuteroelastosc was separated from a 
])epsin“hydrochlorio acid digestion of clastin B. Its chemical com¬ 
position is shown in the accompanying table, from which it is seen 
to differ somewhat from <leutero A, but like it lias a lower content of 
(‘arbon than the proto body. 


Analysis of DEurKROKLASTOBE B. 
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/Hf/osfioo off last in irith pfrnvreatic Juice* 

A strong solution of pure trypsin was prepared, according to 
Kahiie’s method,* from 100 grams of dried ox pancreas and added to 
150 grams of powdered elastin B in 2 litres of 0*6 per cent, sodium 
carbonate. The mixture was wanned at 40'' C. for four or five days, 
a little thymol being added to prevent putr<»faction. At the end of 
this time, the elastin was nearly all dissolved and the filtered fluid 
on being tested ga\e the ordinary elastose reactions. On saturation 
of a portion of the neutralized fluid with ammonium sulphate, a 
heavy gummy precipitate was obtained, and in the filtrate no trace 
of peptone reaction could be found. 


♦ Klihne and Obittouden, Zoitsehrift fiir Biologlo Band xix, p. 196. 
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The entire digestive fluid was therefore neutralized with dilute 
hydrochloric acid (no rjeutralization precipitaU*), and the protoelas- 
t<^se at once separated by saturation with sodium chloride. Tlie 
product was purified by repeated precipitation with salt, and after 
dialysis, the resultant fluid was evaporated to dryness and the 
residue dried at 110“ C. for analysis. The product contained con¬ 
siderable as!) (7*4 per cent.), consisting mainly of calcium pliosphate 
and sulphate, with some oxide of iron. Its composition, ^een in the 
accompanying table, is somewhat diflTerenl from the protoelaslose 
formed by ])cpsin-bydrochloric acid, containing as it does a notice¬ 
ably lower perc(Mitage of carbon. Jn its rcacti(>n^, however, it 
rc‘8embles closely the preceding preparation^ It is readily soluble 
in eold water and the solution when healed gives the characteristic 
turbidity, which disappi*ars as the solution cools. With acetic acid 
and potassium fcrroc.yaiiide, it gives the usual jn-ecipitate and also 
with the concentrated mineral acids, the latter dissolving in an 
excess of the acid. Uidiko the protoelastoso previously described, 
however, it gives with cupric sulphate a precipitate soluble in excess 
of the copper salt, and with Hodium hydrovitle no precifutate. In 
all other respects, its reactions resemble those of the proto body 
formed in pepsin digestion. 


Analysis (»f the Sodium c.hloiudr PREciriTATE -Tryi^htn Dk^estion of B. 
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Itt the Halt-saturated filtrate from protoolastose, the addition ol 
a little 30 per cent, acetic acid saturated with salt gavu* a second 
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gummy precipitate which waw disflolved in water, the solution neu¬ 
tralized and dialyzed until all chlorine was removed. The solution, 
on evaporation, left a brownish residue, which was powdered and 
<lried at llO'^ C, It was readily soluble in cold and hot water, its 
solution showing no turbidity whatever when heated. It likewise 
gave no preci}»itate with alcohol. I’nliko the ordinary deutero- 
elastose, it did give noticeable precipitates with the mineral acids, 
soluble in excess, and also with acetic acid and potassium ferro- 
cyanide. Lead acetate and cupric sulphate also gave precipitates, 
soluble in excess of the metallic salt. Sodium or potassium hydrox¬ 
ide failed to give any jtrecipitate. In composition too, the product 
showed an approach to protoelastose formed by i^epsin digestion, 
bill unfoitunately it contained over 5 per cent, of ash, and hence the 
rpiantitative results may ]K*rliaps he questionable. 


Analysis ot luic eKLcnarATK fkodikjkd by Salt-ha tit rated Acetk^ 
Acid—TRY mN DuiRSTloN of B. 
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Of anything corresponding to licteroalbumose, we have found no 
trace. Further, under the conditions of our experimonte, no appre¬ 
ciable amount of true peptone was formed in any of the digestions; 
at least, nothing a])proaching a peptone in reactions was to be found 
in any of the digestive fluids, after saturation with ammonium sul- 
pliate. We i)ropose, later, to attempt a study of the elastin peptone, 




Table showeso Composition of the Vaeious Phodults Analyzed. 
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using for this purpose the elasioses just flescribed as well as elastin 
itself, and more vigorous digestive fluids, both peptic and tryptic. 

In conclusion, then, we may say tlmt elastin by the action of very 
dilute acid at 100® C,, and by the proteolytic action of pepsin- 
hydrochloric acid, and of trypsin yields two primary cleavage pro* 
ducts, wliich bear essentially the hiime relation to elastin that proto- 
and deuteroalbumose do to albumin. Further, that protoelastose is 
practicjilly identical in reactions and composition with Horbaczew- 
ski’s heraiolastin. 

The close relationship in composition ol all the bodies analyr.ed is 
shown in the accompanying table. In considering these results, how¬ 
ever, it is well to remember that the pancreatic preparations contain 
an over large amount of ash, and hence the figures may not be 
altogether trustworthy. 



III.— ^ThK iNFLUKNrE OF llRKTrilAN, I^ARAl.DKIiyPK, AVTIFYRIN, 
AN1» AnTIFKBKIN on FROTKIl) MKTAJJ0L18M. By II. IT. Cjili- 
TKNOEN. 

I. The influence of nrethan ;— from exf>eriineiitH made l>y N. I*. Washburn, 

Ph.B. 

Ethyl-urethan, 00(KHJ().C’JI^, which has recently eomo into 
WHO as a hypnotic, is claimed by R. v. Jaksch* to be a slcep-pmdm*- 
ing agent, free from the usual disagreeable after effects common to 
most hypnotics. According to this observer, urethan docs not ap¬ 
pear to exert any poisonous actio?i on the heart, nor to have any 
depressing influence on the arterial system. It is further assumed 
that the drug is without influence on digestion. Urefhan acts 
mainly on the brain, the [)eripheral nervous system being unaftected, 
and according to v. Jaksch the hyjmotic eficct is always produced 
when the drug is taken in doses of 1 gram. 

Smaller doses (0’25-*0’5 gram) are uncertain in their action. 

In view of the somewhat peculiar action of urethan as a hypnotic, 
we have undertaken to study the influence of the drug on the proteid 
metabolism of the healthy organism, in order to compare its action 
in this respect with that of other w^ell known hypnotics. 

Gamier,f alone, appears to have experimented in this direction. 
He states that, in the case of a man, a dose of 0 grams of urethan was 
followed by giddiness, etc., which condition, hou'^ever, soon passed 
away. In this experiment, the excretion of urea was ap[>rccial>ly in¬ 
creased. In another experiment, the same observer found that a 
dose of 2 grams of urethan was also followed by an increased excre¬ 
tion of urea, in the case of a dog in a condition of hunger. A portion 
of the urethan was apparently converted into urea and excreted as 
such, but the greater part of the drug appeared in the urine unchanged. 
Gamier further states that large, nearly fatal doses, of the drug check 

♦ Abstract in Jahrosboriobt fUr ThitTcheniii*, 1885, p 70. 

f Inbueneo d© furethau© sor rexcroviou des «51<5inonta aKo4©H do runuo. Ooinpt. 
read* «oc. Biolog. 1886, p. 230. 
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metabolism, diminishing the quantity of urine excreted, as well as the 
amount of urea, uric acid, etc. 

1'he experiments about to be described were conducted wholly upon 
the person of a healthy man of 06 kiloR. body weight. A definite 
amount of food, of known compowtion, was taken daily and uniform 
habits of sleep, exercise, etc., were kept up during the whole time of 
the experiment, which extended over a period of six weeks. In this 
manner, body equilibrium was eslabliRlied and the daily excretions 
brought to a constancy of composition, as preliminary to studying 
the action of the drug. The daily diet was as follows: 

grams fresh free from fat and tendons, 

868 “ potatoes 

2S7 “ wlieat bread 

t49 “ lK)iled riee. 

85 “ Initter. 

2H “ sugar. 

6 “ Hillt 

1200 “ wab'r 

The body-weight was ascertained each morning, and the 24 hours’ 
urine eollected and analyzed each day as follows : nitrogen was de¬ 
termined by the KJeldabl method;* sulphur by fusing a given vol¬ 
ume ot the urine with pure potashium hydroxide and potassium nitrate 
in a silver crucible, and ultimately precipitating and weighing the 
sulphur as barium sulphate ;f phosphorus by fusion of a portion of 
the urine in a like manner with potassium hydroxide and nitrate, 
preci]»itatioii of the phosphoric acid fr</m a nitric acid solution by 
molybdic solution, soUition ol this precipitate in ammonia and repro- 
cipitation with magnesia mixture, as aminonio-magnesium phosphate; 
chlorine by ignition wifh potassium nitrate, and titration of the pre¬ 
pared solution with a standard solution of silver nitrate. 

On April 10th, analysis of the urine was commenced and ooiv* 
tinned for fourteen days before the first dose of urethan was admin¬ 
istered. 'Phe drug was then taken for five consecutive days, a total 
of 73 grains or 4*73 grams, after which the urethan was discontinued 
for seven days. A second trial was then made by gHing HO grains 


♦Neu0 method© zur Bostimuiung deg Stickstoffs in orgnpisolion K6rpem. Zeit* 
Bcbrift £dr Analyfiseho Chomie, xxii, 366. 

f For tlio details ol* ih© prooeaaes used, soo Btudles from liaboratory of Physioiogloal 
Chemistry, Yale Unlvsrfiity, vol il, p. 88 
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1023 I 1118 20192 1-443 1 136 5-873 

1019 1 1424 30 340 1-832 1-150 7-142 
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or 5*76 grams of arethan in three oonsocutive days, followed by a 
period of six days in which the drug was not taken. 

The tables, giving the amounts in grams for the 24 hours’ urine 
of the several elements determined, show plainly that urethan has a 
decided action on the metabolism of the body. 

On examining the results in detail, it is to be seen that urethan 
has a very deci<ied diuretic action, most noticeable on the second day the 
drug was taken. In fact, this may be called the initial action of the 
drug, since in both trials the amount of water excreted, after the first 
increase, rapidly diminished as the dose of urethan was increased, and 
indeed, the volume remained far below the average amount for two 
or three days after the drug had been discontinued, or until its elimi¬ 
nation from the system was fairly complete, when the volume of 
fluid quickly rose to normal. 

The excretion of nitrogen is at once affected by urethan, even a 
dose of five or ten grains bringing the nitrogen noticeably below the 
normal amount. In both series, the excretion of nitrogen was greatly 
diminished. On discontinuing the drug, the nitrogen excreted rapidly 
increased in amount, and on the third or fourth day after its discon¬ 
tinuance, the daily excretion of nitrogen passed considerably above 
the normal. 

As regards the excretion of phosphorus, it would appear from the 
experiments that the administration of small doses of urethan gives 
rise to an increased excretion of this element, as seen from the results 
obtained on May S-Oth. With larger doses of the drug, however, 
the excretion of phosphorus is diminished, as seen from the results of 
May 17-I9th. As the excretion of sulphur runs parallel with the 
excretion of nitrogen, both coming from the metabolism of proteid 
matter, it follows that urethan when taken in small quantities 
must exert an inhibitory influence on proteid metabolism, while it 
stimulates the decomposition of certain phosphorized matters. In 
larger doses, the Inhibitory action of the drug on proteid metabolism 
is still more pronounced, while at the same time the excretion of 
phosphorus is also retarded. 

In no case was any hypnotic action noticeable. 
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n. The ififluence of Paraldehyde from experiments made by J. J2?. Dooken- 

dorffy Fh.B. 

In the following experiment, a full-blooded coach dog of 25 kilos, 
weight was employed. The animal was conhncd in a suitable cage, 
lined with galvanized iron and furnished witli a bottom of wire net¬ 
ting, under which was a funnel-shaped tray, the whole so arranged as 
to allow all of the fluid excreta to pass into a collecting bottle under¬ 
neath. 

The animal was fed daily on a weighed diet consisting of dessicated 
beef, soda crackers and water. The beef was prepared by removing 
as iborongbly as possible all fat, fasciae, tendons, etc., passing it 
through a sausage cutter and then drying it at a temperature below 
60® C., until it had lost 75 per cent, of its weight. The dried and 
sampled heel was then preserved in tightly stoppered jars until 
needed. The crackers were ordinary soda crackers, containing about 
0‘7 per cent, of nitrogen. The daily rations consisted of 60 grams of * 
crackers and 126 grams of the dessicated beef, soaked in 600 c. c. of 
water. This diet was commenced sometime before the urine was 
collected, and was continued throughout the experiment. Ulti¬ 
mately, the 24 hours’ urine was analyzed each day, according to the 
methods described in the preceding experiment. Owing to irregular¬ 
ity of urination, and the difficulty of using a catheter, the quantity 
of urine obtained each day was necessarily quite variable, hence 
the composition of the normal urine was determined daily for 
three weeks, so that a sufficiently large number of results might 
be obtained to yield an accurate average for the normal period. 
Paraldehyde was then administered in gelatin capsules, about six 
hours after the dog had been fed, so that the drug might not inter¬ 
fere with digestion. Its administration was continued for eighteen 
days. 

The results, expressed in grams for each 24 hours’ urine, are shown 
in the accompanying tables. 
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With Paraijjkhyde (CjH,())3 
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20-1 m 

1 698 

1-889 

0-755 

17 

460 

1081 

- 

l2-7»8 

0-H74 

0-932 

0-784 

18 

690 

1088 


21 -091 

1-444 

1-296 

0-702 

19 

526 

1088 

44 

16-868 

1-214 

1-106 

1-071 

30 

505 

1082 

1 

44 

14-528 

1-016 1 

0-978 

1-586 

31 

785 

1 1029 

< 4 

20-H44 

1-475 

1-292 

1-499 

33 

545 

1081 


16-766 

1-123 

0-462 

i-Bii 

28 

655 

1081 

44 

j 17 068 

1-195 

1 1-630 

2-268 

24 

680 

1082 

it 

18-202 

1-245 

1 1-080 

2-675 

36 

860 

1080 

4 1 

9-985 

0-784 

0-590 

8-111 

26 

800 

1088 

ti 

35-695 

1*924 

1-476 

8-682 

27 

460 

1030 

44 

12-992 

0-985 

0-766 

4-068 

28 

586 

1088 

[ ; 

19-174 

1-868 1 

0-990 

4*968 

29 

695 

1082 

.1 

44 

21-756 ! 

1-891 

, 1-842 

5-941 

Av’age 

570 

1080 1 

acid. 

[ 16-060 

1-208 

j 1-081 

87*479 

___ 
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Without Paralubhyde* 


Date. 

Total 

Volume, 

Sp. Gr. 

Reaction. 

Nitrogen. 

Stdplinr, 

PhoflphoniB. 

Amount of 
Paraldohydo. 

May 

80 

C. V . 

610 

1088 

acid. 

grams 

17-672 

grams 

1-809 

grams 

0-992 

0 

81 

570 

1081 

“ 1 

1 

17 080 

1*811 

M54 


June j 

1 i 

4^10 

1028 

i 

4i ! 

1 

12-201 

1 

0*765 

0*780 


2 

645 

loai 

- 

19-550 

1-876 

1-299 


a 

640 

1080 

4i 

17*798 

1-287 

1-608 


4 

445 

1 

1026 


11*112 

0*979 

---• 


Av’age 

• 558 

t 

1029 

acid. 

15*902 

1*163 

1*166 



Throughout the experiment, the dog appeared perfectly well, and 
at no time showed any Hymj>tom8 of nausea. Neither was there any 
special hypnotic action noticeable^ 

The average of the results shows plainly that the drug has little, 
if any, action on proteid metabolism. Under the influence of the 
paraldehyde there was a slight increase in the amount of water 
excreted. Bokai * has stated that the urinary secretion is slightly 
increased by paraldehyde. In our experiment, however, the diuretic 
action is not great. As regards the excretion of nitrogen, there is a 
slight diminution to be seen in the paraldehyde period. There is 
also a corresponding decrease in the excretion of phosphorus. The 
three periods, liowever, show such close agreement in results, it is 
obvious that, under the conditions of this experiment, paraldehyde 
has not exerted any special influence o!i proteid metabolism. 

According to the experiments of Quinquad and A. Ilenocque,! 
paraldehyde causes a diminution of body temperature, and at the 
same time a very noticeable falling off in the excretion of carbonic 
acid; thus, according to one of Quinquad’s experiments, a dog after 
receiving by hypodermic injection 8 o. o. of paraldehyde gave off 5*5 
grams of carbonic acid, while it expired during the same time, three- 
fourths of an hour after the injection, only 1*90 grams of carbonic 
acid. 

* tJeber die phji'SiologiacUe Wirkung ParaJdohyds. Ceatralblatt fur die modicin- 
Ische WiwMJnaohafteo. 1H87, p. 412, 

f Abstract in Jahrcabericlit far Thierchemie. lbS4, p. 374. 
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III. Influence of Antipyrin from expeiiments made by H, F. AdamSf 

Ph.B. 

PreviouB experiments* with antipyrin, made in this laboratory, 
have shown that this drug, when introdneod into the stomaoh of 
healthy rabbits, has little, if any, noticeable influence on the excre¬ 
tion of carbonic acid or on the body temperature, except in the 
case of toxic doses. Coppola,f likewise, found that the subcu¬ 
taneous introduction of O'l to 0*3 gram of antipyrin in the case of 
dogs led to a reduction of body temperature of only 0*25 to 0*fl of a 
degree, while 0‘3~0*4 gram of the drug was without any noticeable 
influence upon the excretion of urea. In fever patients, F. Mtlller,J 
however, had previously noticed a diminution in the excretion of 
nitrogen under the influence of antipyrin, while in the case of healthy 
men the excretion was aifected but very slightly, if at all. Jacubo- 
witsch,g likewise, bad noticed in experiments on healthy and fevered 
children that the use of aotipyrin led to a diminution both in the 
quantity and specific gravity of the urine, and also a diminution in 
the quantity of uric acid, phosphoric acid, sulphuric acid and of 
chlorides. L, Riess,! by carefully conducted experiments on nine 
typhus fever patients, found as a^)rincipal result that antipyrin in 
doses up to 12 grams per day diminished considerably the excretion 
of nitrogen, the diminution ranging in six series of experiments from 
2*6 to 24'7 per cent. Unibach,^ likewise, has studied the influence 
of antipyrin on the excretion of nitrogen, both on a dog and on him¬ 
self, and he found that with a definite diet the excretion of nitrogen 
sank, under the influence of 4 grams of autipyrin, in two days about 
2 grams, equal to 4 grams of urea. The uric acid excretion, however, 
was not materially aflected. 

In spite of these manifold cxpcrinients, we have deemed the matter 
of suflicient importance to warrant further study, especially with a 
view to the action of the drug on the metamorpldsm of nitrogenoua 
matter in the healthy organism. The experiments were therefore 
tried upon a healthy man with a body weight of 77 kilograms, and 

^ Ohlttendon and Onmminis. Studies, vol ii., p 2J]1. 

f Abstract in Jahresbenoht fur Thierchomie 1885, p. 98. 

t Abstract in Jahresberiobt fur Thierchemio. 1884, p. 242 

g Abstract in Jahresbericht flir Thierchemie. 1885, p. 444. 

I Arohiv fur ©xpcilm. Pathol, u. Phami. xxil, 137; also Abstract in Jahmbert<^t 
fiir Thierohemie. 1886, p. 417. Ueber stickstolEauBsoheldung bei anttpyTeUsoh0r 
Fieborbehandlung. 

% tJobor den Kinfluss dor Antipyrins anf die stiokstoffansscbeidung. Abstract In 
Jahresbericht fUr Thiorcjioinie. 1886, p, 418. 
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under definite conditions of diet, uxcrciHe, etc. Nitrogenous equi¬ 
librium waft efttablished prior to the experiment, and the following 
daily diet was fttrictly adhered to througliotit the entire period. 

880 gramH meat (l^eef). 


840 

“ ix)tatoe8. 

327 

“ wheat bread. 

108 

“ oat meal (steamed). 

28 

“ sugar. 

42 

“ butter. 

120 

“ milk. 

1040 

“ water. 


In this experiment, nitrogenouft nvetabolism was measured ))y deter¬ 
mining the urea and uric acid contained in the daily excretion, instead 
of determining the total nitrogen. This was done in order to ascer¬ 
tain whether the drug has any special action on the excretion of uric 
acid. Urea was detennin<‘<l hy Liebig’s method, as modified by 
Pfltiger.* Chlorine was previously determined by fusion with potas¬ 
sium nitrate and titration with silver nitrate in the usual manner, and 
then removed from the solution to be tested for urea, by a standard 
silver solution. Uric acid was determined by Salkowski’s method, 
and phosphoric acid by titration with a stamlard uranium solution. 

The accompanying tables give the results of the daily analyses. 
From these it is evident that under the eonditions of this experiment, 
antipyrin has a decided inhibitory action on the proteid metabolism 
of the healthy human organism, as shown by the diminished excre¬ 
tion of urea arid uric acid when the drug is taken. Antii)yrin also 
tends to diminish the volume of the urinary secretion, this action 
being very marked in the second series, where compar^atively large 
amounts of antipyrin were administered. As regards the excretioii 
of phosphoric acid and of chlorine, nothing definite can be said. The 
more important changes prod need by the antipyrin are shown in the 


following table of average daily 

results. 





Urea. 

Uric acid. 

Total 

Volume. 

SpTJr. 


grams 

gruu). 

grams. 

t‘. c. 

Normal period_ 

41-800 

0-580 

:mh5 

951 

loaw 

First antipyrin period.... 

88-875 

0-550 

8-026 

848 

1029 

First after period. 

42-080 

0*575 

2*929 

929 

1028 

Second antipyrin periods. 

40-864 

0-472 

2*941 

822 

1081 

Second after period. 

44-220 

0-587 

2*928 

957 

1028 


• Fflilgor’s Archiv fOr Phyaiologiu, vol. xxi, p. 24«. 
TftAira CoHK, Acau., Vol, VIII, 


7 


Nov., 1888 






Urine.—Without Antipybin. 
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Since this work was finished we have seen an interesting pajnn* 
by Dr. Kurnagawa* on the action of certain antipyretics on proteid 
metabolism, in which is given the results of an experiment with 
antipyrin on the excretion of nitrogen and uric acid, in the case of a 
dog of 20 kilos, weight in a condition of nitrogenous equilibrium. 

In this experiment, Dr. Kurnagawa found that even large doses of 
antipyrin (51 grams in Itt days) ]>roduoed no change whatever in the 
excretion of nitrogen (determined by the Kjeldahl method), but that 
there was a very noticeable increase in the ex(‘retion of uric acid 
(determined by Salkowski’s method), amounting on an average to 05 
per cent, above the normal excretion. These results stand in direct 
oi>position to what we have found with somewhat smaller doses, in 
experimenting on the human organism. Whether the explanation 
of this differenc(* is to be found in the ditierent nature of the two 
organisms experimented with we cannot now say, but we hope at a 
later date to explain this apparently divergetit action. 


IV. The inflnence of antifehrin .—from exi>eriments made l)y II, C, 

Taylor, Ph,B. 

Antifehrin or acetanilide, which has recently come into use as au 
antipyretic, as a nervine and antiseptic, has boon the subject of many 
clinical observations but has not as yet, so far as we know, been 
experimented with to ascertain its influence on ])roteid metabolism. 
We have endeavored, thi*refore, to ascertain the influence of this new 
antipyretic on the nutrition of the healthy human organism, believing 
that such results may possibly be of greater value than those ob¬ 
tained by experimenting on animals. At the same time it is to be 
borne in mind, that an antipyretic especially may produce an eflect 
upon the healthy organism quite different from that which the same 
doses would produce on au organism rendered perhaps mor(* sus¬ 
ceptible by disease, as in fever. The experhnent was therefore con¬ 
ducted upon the person of a young man of (14 kilos, body weight, 
brought into a condition of nitrogenous equilibrium and maintained 
throughout the experiment upon a weighed diet of known composi¬ 
tion. For reasons already given, the excretion of nitrogenous matter 
waB measured by determining in the 24 hours’ urine the amount of 
urea and uric acid, using the methods ernj)loyed in one of the pre¬ 
ceding experiments. Sulphur, phosphorus and chlorine were also 

♦Ueber die Wirkung oiniger antipyretiflohor Mittel anf den EuveigMumsatz Ini 
Orgaaisnius. Virohow’>» Archiv, Dand cxiii, p. 192. 
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determined each day by raethads already indicated. After nitrogen¬ 
ous equilibrium had been established, and the urine analyzed for ton 
consecutive days, antifebrin was tulminisU*ro<l daily in divided doses, 
at a time not to interfere with digestion, for a period of nine days, 
l^'ho daily dose was gradually increased until at last there was a 
slight approach to cyanosis. In all, grams or 205 grains of the 
antipyrelio were taken. No disagreeable- Kym[>tom8 were experienced, 
but there was a very noticeable lividity of countenance with a de¬ 
cided blueness of tlie lips, and a slight darkening of the skin near the 
cheek bones. 

The initial daily dose was 0*4 of a gram or n little over 6 grains, 
and was rapidly increased to grams or 40 grains per day, given in 
three doses. There are, to be sure, many cases recorded where 
apparently smaller doses liave led to serious results, but careful 
watehing failed to show any symptoms w^iatever even suggestive of 
any disagreeable action on the digestive system, the circulation or 
respiration. Weinstein, indeed, has said that persons not Buf¬ 
fering from fever may take antifebrin for weeks together without 
any effeot on the eirciilation, while according to Ilerczel the long- 
continued a(iminisLration of antifebrin, thirty to forty-five grains 
daily for six weeks, may lead to what be terms anilim* anaemia with 
solution and decomposition of the haemoglobin of the blood. In 
fact, the lattei ol)ser\er considers that aniline is set free from the 
acetanilide and that the deeompoflition of the blood-coloring matter 
is due to this cause. Whc4her this is the cause of the cyanosis so 
often spoken of in connection Avith this drug is uncertain. 

In the second antifebrin period, 13*9 grams or 214 grains of the 
drug Avere taken in Hcv(*n days, accomparned at the close with the 
same approacli to cyanosis as before. 

Examination of the analytical results shows plainly that under 
the conditions of this experiment the excretion of urea is not very 
greatly affected. Then* is, however, in both antifebrin periods a 
slight increase, indicating increased proteid metabolism under the 
influence of the drug. This increased excretion of urea is more 
apparent in the individual results than in the average of the series. 
Thus, in the normal urine it is to be noticed that the daily excretion 
of urea never exceeded 34*5 grams, while in the first antifebrin period, 
on the days when the largest doses of acetanilide were taken, the 
excretion of urea amounted to grams, and in the after period 
quickly fell to about 83 grams [Kjr day. The same peculiarity is 
also noticeable, to a loss extent, in the second antifebrin period. 
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Average 1017 1176 33-586 0 740 1-249 0-948 
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It, H, (jhlttentkm — h^fluence of Vrethan^ Paraldehyde 



Average' 1016 1384 33.804 0-634 1-2R2 0-9a5 4-376 
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1015 1531 1 83 789 0*701 1*404 0*967 




Reaction Sp Gr. Trea Fnc acid 1 Sulphur. Phosphorus / Chlorine. 
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«< 

We must oonolude^ therefore, that acetanilide tends to increase some¬ 
what the excretion of urea, but that with such doses as we have em¬ 
ployed the increase in protcid metabolism cannot be great. This is 
further indicated by the lack of any corresponding change in the 
excretion of sulphur. 

The excretion of .phosphorus is also unaffected by antifebrin. 

On the excretion of uric acid, however, our results indicate a 
special inhibitory influence. This is quite apparent both in the 
averages of the different series and in the individual results, and, if 
correct, would appear to be the most marked characteristic of 
antifebrin, so far as its influence on protcid metabolism is (ioncerued. 
Various observers have stated that antifebrin acts as a diuretic, 
others tfiat it decreases the secretion of water, and while doubtless 
both results have been seen to follow its administration in diseased 
conditions of the system, our experiment on a healthy man gives no 
evidence of any action of this kind. 

Hince the foregoing was written we have seen the results of 
Kumagawa’s* experiment with antifebrin on a dog, from which he 
concludes that acetanilide taken in small doses (2'-3 grams per day) 
does not give rise to any appreciable increase in the decomposition of 
proteid matter, but that larger doses (4-5 grams per day) cause a very 
marked increase, as indicated by the increased excretion of nitrogen. 
Such doses are, however, as Kumagawa himself admits, too hirge, 
especially when given to a rno<lcrate sized dog, to have the results of 
any practical value. Lcq>ine,f too, experimenting on a hungry dog, 
thought he found an increase in the excretion of nitrogen after giv¬ 
ing two doses of one and two grams of antifebrin. Further, Adernski} 
is quoted as considering that urea is increased, but the total quan¬ 
tity of nitrogen decreased by antifebrin. Bokai, that the amount of 
nitrogen is diminished and Herezooski that the urea decreases with 
the fall of temperature. Whether these latter views are founded on 
actual experiments or are mere conjecture I do not know. 

According to Jaffe and Hilbert,g rabbits fed upon antifebrin excrete 
it mainly as paitimldophonol-sulphuric acid, and Kumagawa has like¬ 
wise found, in the case of a dog, that neither aeotanilide nor aniline 
appear in the urine, but that the antifebrin is excreted mainly as 
pammidophenpl united to sulphuric acid. 

♦ Virchow's Arohir. Band oxUi, p. Itl. 

f See Salkowekrs Bemsrkung in Virchow’s Arehi?. Band cxiii, p. 394. 
t See Bspert on AnUfehrin in €hc ThSrnpeutlo Giwett©, vol. xii, p. 671. 
g SSsltsohrlffc fhr phyBiobgiedhe ohcipiC) xU, p. 307. 



IV.—'ThK INFXuUKNCIfi OK HBVKBAL 3SJ5V\ THBRAPBOTIO AGBKTg OK 
AMYLOLYTir AND PBOTKOLYTIC ACTION. BV R. H. CHITTliBN- 
UBN AND C. W. StEWAKT, Ph.B. 

In view of the pronounced action of a number of newiy diaoovered 
therapeutic agents on metabolism, we have deemed it of importance 
to widen our knowledge vogarditig their physiological action by 
attempting a study of their behavior towards the amylolytic and 
proteolytic ferments, with the hope of gaining some insight into 
their influence on normal digestion 

The methods employed were similar to those used in previous ex¬ 
periments of this kind,*** in which the action of varying percentages 
of the drug were determined quantitatively. 

Tnflnmce on amylolytic actioiu 

As amylolytic ferment, human mixed saliva was employed, filtered 
and carefully neutralized, and then diluted with distilled water in the 
proportion of i to The experiments were made in series, in which 
one digestion of each series served as a control for comparison. The 
volume of each digestive mixture was 100 o. C., in which was present 
1 gram of perfectly neutral potato starch previously boiled with a 
portion of the water, 10 o, c. of diluted neutral saliva and a given 
quantity of the substance to be experimented with. The mixtures 
were warmed at 40^ 0, for thirty minutes, after which further action 
of the ferment was stopped by heating the solution to boiling. The 
extent of amylolytic action was then asceitained, by determining in 
one-fourth of the solution the amount of reducing substances by 
Allibn^s gravimetric method.f For the sake of convenience, the 
total amount of reducing subatanoo was ooloalated as dextrose, from 
which in turn was calculated the percentage of starch converted. 

Antvpyrin, 

With this new antipyretic, several series of e^{»erimentB with amaU 
peroentaged Were made which show clearly that the substance is 

4 StuUiss fVotti the labqrstory of l^ysiologlosl ChewlsWy, Tsle poWsrsIty, vols. i 
and ii. ^ 

f Zeitsohrlfl flb aoslyflscUs ohenilei xxilt p» 446. 
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without any appreciable influence. When preaent in larger percent- 
agea, the drug waa found to have a slight iniiibitory influence on 
amylolytio action, as the following series of experiments show : 


Percent of 

Totei amotiut of 

Sten b 

R«‘UUirc 

AntlpyHn 

reducing fiubetAuccit 

oonvenerl 

nmylolytto totlon 

0 

0*3446 gram 

3101 i>er cent 

100*0 

06 

0'H446 

31 01 

100 0 

10 

0*3424 

30*82 

09 1 

ao 

^ 0 3278 

29 50 

05*1 

50 

0 3112 

28 01 

016 


Coppola,*** ir» studying the physiological action oi anti pyrin, found 
that three per cent, ol the substance did not hinder the inversion of 
cane sugar by yeast, but did prevent alcoholic fermentation. Fur¬ 
ther, that the same jiercentage hindered slightly the action of malt 
diastase on starch, and had a decided inhibitory influence on the 
alkaline fermentation ol urine. 

Antifebrin, 

Owing to the comparative insolubility of antifebrin or acetanilide 
in water, large percentages could not be employed. Such as were 
used, however, clearly show that this antipyretic has little influence 
on amylolytio action. 


Pererwt of 
Antifebrin 

Totnl amount ol 
reducing subeunece 

bturrh 

converted 

KeUtive 

amvlolytlc action 

0 

0 3604 grum 

32 44 |>rr cont. 

100 0 

0 10 

0*3600 

32 40 

99 9 

0 25 

0*3638 

32 to 

100 8 

0*60 

0*3650 

32 00 

08*6 

0 

0 3382 

30 44 

100 0 

2*0 

0 3298 

29 68 

97 5 


In this connection, it is interesting to notice that Kumagawa*** has 
found antifebrin to have a strong antiseptic action on the putrefac¬ 
tive processes of the intestinal canal, and Van Seer has observed that 
milk does not undergo fermentation if saturated with it, and also 
that it will prevent albumin becoming putrid f 

Ur^han, 

With ctbyburetban, two series of experiments were tried, with the 
foMowing results; 

* Jaliresboricht fQr Thiorchoinie. 188r>, p. 98 
f Virchow's Archlv, Band cxiii, p. 181. 

I See Tlie Therapeutic Gasetle, vol. xn, p. 666. 
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Pt'rcent of 
tTi^thcin 

Total amount of 

Staroli 

nonvtrtnd 

HelaUve 

amyloiytm action, 

0 

0 3382 gram 

30-44 cent 100*0 

0*5 

0 3650 

31 96 

104*6 

0 

0-3402 

30 62 

100-0 

20 

0*3446 

3J 01 

101 3 

3 0 

0 3352 

30 J7 

9S-6 

6-0 

0 3268 

29 40 

96*0 

Here, there 

is noticeable, with the 

smaller 

pfreentages, a slight 

stimulation of amylolytic action, but it 

is not sufficiently large to be 


vory marked. 


Paraldehyde, 

This substance shows very «<trong inhibitory action, even 0 6 percent, 
diminishing the amount of starch converted by 80 per cent. It must 
be remembered, however, that the aldehyde is only slightly soluble 
in water, and that it is more or less volatile. The experiments were 
conducted in small flasks and the aldehyde kept more or less emul- 
sionized with the aqueous solution by shaking the mixtures, but ob* 
viously the percenlages given can only approximately represent the 
amount actually taking part in the reaction. 

Following are the results of two series of expenments: 


IVr (ent (»t 
Parftlrtfhvde. 

loiAl amount ot 
irduclng nuManee* 

Starch 
< ouverted 

K«!»tl?e 

amylolytic action 

0 

0 .1564 gram 

.31 98 poi cent 

100-0 

0 1 

0 3634 

31 81 

99*6 

0 2 

0 3628 

31 75 

99*3 

0 6 

0 2468 

22 21 

69 6 

1 0 

0 lOtJO 

9 59 

30*0 

0 

0 3664 

31 98 

100 0 

0 8 

0*1392 

12 52 

39*1 

1 0 

0 0948 

8 53 

26-6 

1 3 

0 0620 

5 68 

14*3 

2-0 

0 0446 

4-Ul 

12*6 


Th all in Stilph ate. 

This salt has a more marked influence on the amylolytic action of 
saliva than any of the preceding substances* Very small percentages 
have a noticeable stimulating action, while the presence of 0*2 per 
cent, of the salt almost entirely stops the action of the ferment The 
results of the following two series show one or two itpall points of 
difference, but in the main they point to the same general action. 
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Per cent, of 
TlMlltn StUphAtc. 

ToUI amount of 
reducing HubRtanccH. 

ronvcriLMl, 

Kelntlve 

nmylolvHo flrtlon. 

0 

0‘S534 gram. 

31*81 poi (vnt. 

100*0 

0025 

0*3048 

32*8.3 

103 2 

0060 

0*3810 

.34*30 

108*0 

0*100 

0‘3640 

31*86 

100 1 

0*200 

0 0690 

0*21 

19 5 

0*300 

trac‘e. 



0 

0*3652 

32*80 

100*0 

0026 

^ 0-3798 

3418 

104*0 

0*060 

0*3872 

34 89 

100 1 

0 080 

0*3812 

34*81 

105*9 

0 10 

0*3148 

28*33 

SO* 2 


Coiffcin and 7%em, 


These two closely related alkaloids were found to have only a 
slight action on the amylolytic ferment, producing when present in 
considerable amount a slight diminution in the amount of starch con¬ 
verted. With two per cent, of the alkaloids, the following results 


were obtained: 




7*er ceat. of 

Total amount of 

starch 

Relative 

alkaloid. 

reducing gubataucei. 

converted. 

am.vlolytic action 

0 

0*3620 gram. 

32*57 p«r cent 

100 0 

2*0 Oalleio. 

0*3342 

30*08 

92*4 

0 

0-3664 

32*97 

100*0 

0*2 Thein. 

0*3440 

30*90 

93*9 


Influence on proteolytic action. 



The influence of the above therapeutic agents on the proteolytic 
action of pepsin-hydrochloric acid was determined, as in preceding 
work of this kind,* by ascertaining the amount of fibrin digested or 
dtasolyed in a given time, by a definite volume of standard, artificial 
gastric juice, in the presence of varying amounts of the substances to 
be tested. The gastric juice was made by dissolving lo c. c. of a 
glycerin extract of pepsin in one litre of 0*2 per cent, hydrochloric 
acid. The volume of each digestive mixture was c. c., composed 
of 26 c. c. of the above mentioned artificial gastric juice, and 25 c. c. 
of 0*2 per cent, hydrochloric acid containing the desired amonnts of 
the substances to be tested. The proteid material consisted of puri¬ 
fied fibrin, coarsely powdered and dried at llO"" C. One gram of 
fibrin was used in each experiment. The digestive mixtures were 
warmed at 40^ C. for a certain length of time, usually two hours, 

♦ Studies (tom the Lsboratory of Phyaiologioiil Choraistry of Ynlo UniverKity, vo\f. 
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after which further proteolytic action was stopped by heatin;$ the 
mixtures to boiling. The undissolved residues were then collected 
on dried, weighed filters, washed thoroughly with boiling water, and 
finally dried at 110° C. until of constant weight. The amount of 
fibrin dissolved is taken as a measure of proteolytic action. 

Following are the results obtained with the various substances 
tested: 


Antipyrin, 


Per of 

Anilpyrin. 

Un<U«:eeted[ 

reiMue. 

digested. 

HcUUte 

proteolytic action. 

0 

0*607 grain. 

49*3 i>er cent. 

100*0 

0*2 

0*622 

47*8 

96*9 

0‘6 

0*673 

42*7 

86*6 

10 

0*088 

.31*2 

63*3 


Longer time at 40® C. 


0 

0*143 

86*7 

100*0 

0-6 

0*213 

78*7 

91*8 

3*0 

0*904 

3*6 

4*2 

6*0 

1*008 

0 

0 


Antifehrin 

. 


Per cent, ol 

tJndlgented 

reeidne. 

FUirliJ 

(Ugeeted. 

UclAtlve 

proteolytie action 

0 

0*129 gram. 

87*1 per cent. 

100*0 

0*1 

0*146 

86*6 

98*1 

0*2 

0*166 

83*4 

96*8 

0*6 

0*212 

78*8^ 

90*6 

1*6 

0*371 

62*9 

72*2 


ITrethcm, 


* 

Per cent, of 
TJretlian. 

residue. 

Fibrin 

dlgented. 

Relative 

proteolytic aoUon. 

0 

0*148 gram. 

85*2 per cent 

10^*0 

02 

0138 

86*2 

101*2 

1*0 

0*171 

82*9 

97*2 

3*0 

0 224 

77*6 

90*9 

60 

0*240 

76*0 

89*4 


Paraldehyde, 


Per cent of 
FftnUd^ydO. 

Undigeeted 

midae. 

iribrlii 

dlg«it0d. 

Itnlative 

protaolyttc actioa. 

0 

0*263 gram. 

73*7 per cent. 

100*0 

0*06 

0*219 

78*1 

106*0 

0*10 

0*246 

76*4 

102:^ 

Vr30 

0*265 

' 74*6 

101*1 

1*00 

0*264 

78*6 

90*9 

2*00 

0*269 

78>3 

99*2 
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TlialUn sulphate. 


P«r cent, of 

Ttittlllu ttulpliate. 

UntUgfHled 

reeidu^^. 

Klbrlii 

dlKeeled, 

Kelntlve 

proteolytlr acMou. 

0 

0*379 gram. 

02*1 per cunt. 

100*0 

005 

0*243 

75*7 

121*9 

0*10 

0*.327 

G7 3 

108*4 

0*30 

0*395 

OO-fi 

97*4 


Thein and iJa^ein. 


Per cent, of 
ftlkulold 

Uudlucetcd 

residue. 

Fibrin 

dlgcRted. 

Helfttlve 

proteolytic action 

0 

0*105 gram. 

89*5 per oent. 

100*0 

1 *0 Thein. 

0*252 

74*8 

84*7 

4*0 “ 

0*179 

821 

91*8 

4*0 Caffelii. 

0*584 

41*0 

40*5 


These results show that antipyrin has a decided inhibitory influ¬ 
ence oil the action of the proteolytic ferment, and that when present 
to the extent of 3*0 per cent, it practically stops all digestive action. 
Antifebrin has also an inhibitory action, perhaps ecpial to that of anti- 
pyrin, but owing to its greater insolubility in acid fluids large per¬ 
centages of the substance could not be tested. 

Urethan has only a slight retarding action, even when present to 
the extent of 6 per cent. 

Paraldehyde and thallin sulphate both show a very decided stimu¬ 
lating action when small fractions of one per cent, are present, the lat¬ 
ter, particularly, causing a much larger amount of fibrin to be di¬ 
gested than in the control experiment. 

Thein and caflTein both show an inhibitory influence on the ferment, 
that of oaffein being ranch greater than that of thein. 

On the proteolytic action of trypsin in an alkaline solution, two 
substances only were tested, antifebrin and paraldehyde. The ex¬ 
periments were conducted in the same manner as with pepsin-hydro- 
chlorio acid, except that a solution of trypsin in 0*3 per cent. Kodium 
carbonate was employed in place of the jmpsin-acid, and the mixture 
warmed for a longer time at 40" C. Following are the results ob¬ 
tained, showing a much more pronounced inhibitory action on this 
ferment than on pepsin. 


Per cent, of 
eulMtanoe. 

Undl^atnd 

retlduc. 

Klbiln 

dlKeated. 

Kelatlve 

proteol\ tie action, 

0 

0*159 gram. 

84*1 pur cent. 

100 0 

0*2 anflfebrin. 

0*.368 

63*2 

75*1 

1*0 

0*741 

25*9 

30*8 

0^2 paral6ehytle. 

0*368 

63*2 

75*1 

2*0 

0*059 

4*1 

4*9 
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V, — (^AHKOSKH, CVhKIN DyHPKPTOMK, AND CaSKFN PlCPTONR. IJv 

li. II. C^HITrivNhLV, 

In a previcHJS paper on “Casein and its Primary (^leavage Pro¬ 
ducts,”* the writer expressed the intentiun of eontinuiitg t.lie study of 
the caseoses formed in pepsin digestion, and also of studying pure 
casein ]»eptone and the so-called casein dyspeptone In the fulfillment 
of this intention, experiments upon these suhjects have heen carried 
or> in this laboratory during tin* ])as( two years, with (In* aid of sev¬ 
eral 0 O'Work(‘rs, and the results are here pn*senfed eollec'tively. 

1.- (UiHein Oyapepfonc ;—from experuuentv by />. /I, tVoo/cr, /Voand 
(\ A. Tut Nr, Ph B 

When casein is exposed to the a(*(ion ol'p(‘psin“hy<lrochlori<‘ acid 
at or even at ordirniry temperat u]*es, it is d(‘oom])osed, as is 

well known, into soluble caseoses and ])eptone. In ev(‘ry snob diges¬ 
tion, bowover, there always remains a certain amount of an insoluble 
pasty, grayish white substane(‘, wbicli npparently is not susceptible 
to th<‘ further aetion of gastric juice, no matter bow long continued. 
This insoluble substance, which is noticeable to a greater or lesH extent 
in the popfliu <ligestion of all proteids, but piirticularly so with casein, 
and which received from Meissner the name of dys[)eptone, was 
examined somewhat carefully hy Ijubavin in IH7o,f who described 
some of its properties. He considered this casein dyspeptoiie as a 
mixture of two distinct bodies, separable from each otfier by (he 
action of sodium carbonate. 8nbstance .4, that portion of the dys- 
peptone soluble in sodium carbotiate, was described by Lubaviii as a 
body containing 4’G per cent, of phosphorus, per cent, of nitro¬ 
gen, 4H*5 per cent, of carbon and no sulpimr, correspondiug to the 
formula Substance //, insoluble in sodium carbonate, 

was slowly soluble in sodium hydroxide, contained sulphur, but only 
a small trace of phosphorus and evidently contained more or less 

* Chittenden and Painter. Studios from Laboratory of l*hyttiologi(*al Choinistry 
Yale University, vol. iL, p. 166. 
f Koppo-Seyler. Med. (’henj, Untersuehung^n, p. 46!l. 
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admixture of fat, Ju(l]L?int? from tfie ilotjcription, subHtance A mu^fc 
have been an acid compound of the body studied, mixed with more 
or lens undii^^’ented castdn ; while substance B was doubtless a mixtme 
of fat and the body A. However this may be, our results show 
conclusively that no body having the iorinula aseiibod by Lubavin 
to his substance ^1, oan be Hepaiat<‘d frouj the umligestible residue 
of casein in pepsin-ljydioehlorie acid. 

In all of the experimenls to be described, the casein employed was 
frehldy prepared from skim milk hy precipitating the greatly (iiluted 
fluid with dilute aeetie acid, washing thoroughly with water, redis* 
solving the preci[)itate in watei containing a trace of ammonia and 
reprecipitating, repeating this opt^ration thre(‘ or four times. 

In snbjeeting casein tt) the action of artificial gastric jnic(‘ the con¬ 
ditions wen* varus! more or h*s‘< in the individual OKperiments, s(» 
that if the so-ealled rlysp(‘ptont‘ be a mixture of two or more sub¬ 
stances, tb<* varying eoiulitioiiH under which the digestions w(*re 
iua<lc might so change tlu nature <d the mixture, that on analysis, it 
would become appan'nt. 


Digestion A. 

The casein from five gallons of milk was placed in four litres of 
()‘4 per cent, liydroehloiu* acid and wanned to 40® (\ To this was 
added 200 c. e. of a (lial\z(Ml pepsin solution, ]u*opared from a glye 
erin extract of the ferment, and the mixture kept at 40-4.")'’ (J. for 
forty-eight hours. At tlu* end of this time there wav still a compara¬ 
tively larg(‘ mass of gelatinous matter undissolved, composed in part, 
no doubt, of swollen casein. 'Flic entire mixture was then diluted con- 
ftidorably with water and treated with <lilule alkali to near neutraliza 
lion, leaving the fluid, howevei, distinctly acid. The undigested 
matter w^as then filtered ott’and w aslied thoroughly wuth whaler. This 
partial-neutrali/ation of the dige.stive mixture was found neeci^sary, 
owing to the extreme slowness with which the acid fluid filtered. 
The undigested matter was again warmed at C. for forty-i‘ight 
hours, with four litres of a mucli inon* vigorous pepsin mivture con¬ 
taining 0*4 per cent, hydroehhu ic a<*id. The residue still undissolved 
was filtered off and waslied wdth water. The acid filtrate gave no 
precipitate whatever on neiitrali/ation. A third time the undigested 
matter was warmed at 40'' (\ for sixty hours, with lour litres of a still 
stronger artificial gastric juice* The ^juantity of insoluble matter did 
not appear to be diminished at all hy this third treatment witli pep¬ 
sin and acid, Tiio 'substance was thereu}ioii^ filtered from the acid 
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fluid, and wanhed with water until the washings gave no reaction for 
chlorides. It was then treated in the cold with one litre of one per 
cent, sodiuni carbonate, in which it appeared to dissolve completely. 
On filtration there appeared a small whitish residue, which on treat¬ 
ment with ether, dissolved in great part, thus showing its fatty 
nature. There remained, however, a very huiall residue of a heavy, 
brownish substance too small in quantity to be considered other than 
as an impurity. On adding dilute hydrochloric acid to the alkaline 
fluid, no precipitate was obtained until the fluid was made distinctly 
acid, when the dyspeptone was thrown down as a heavy floooulent 
precipitate. In the filtrate, the biuret and Millon’s test showed only 
a faint trace of an albuminous body. The precipitate of dyspeptone 
was washed with water until the washings gave no reaction with 
silver nitrate, after which it was dissolved in one per cent, sodium 
carbonate, the fluid made exactly neutral with dilute hydrochloric 
acid, thymolized, and then dialyzed in running water until all chlo¬ 
ride was removed from the fluid. 

The neutral fluid of dyspeptone so obtained, was concentrated to a 
thick syrup on the water-bath, and then while still warm, it was 
treated with 95 per cent, alcohol and a little absolute alcohol. 
A moderately heavy precipitate of dyspeptone resulted, but appar¬ 
ently not ail of the substance was precipitated. On standing for 
forty-eight hours, the fluid was found in a thick, gelatinous condition. 
The coagulurn was insoluble in 95 per cent, alcohol, but readily and 
completely soluble in water. It was therefore washed thoroughly 
with alcohol, allowed to stand under absolute alcohol for several 
days, then treated with cold ether, after which it w’^as dried, pow¬ 
dered and placed in a fat extractor and extracted with boiling ether 
as long as any fatty matter was dissolved, a process which took sev¬ 
eral days. About nine* grams of the pure, dry substance wore 
obtained. 

A portion was then dried at 110® V. until of constant weight, 
for analysis. Its composition is shown in the accompanying table. 

The methods of analysis employed were the same as those previ¬ 
ously described. Phosphorus was determined by fusing the sub- 
stanoe in a silver crucible with potassium hydroxide and potaBsium 
nitrate, acidifying the mixture with nitric acid, evaporating to dry¬ 
ness, dissolving the residue in water acidified with nitric acid and 
precipitation of the phosphoric acid, first with rnolybdic solution, and 
lastly with magnesia mixture and final weighing of the phosphorus 
as magnesium pyrophosphate. 
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It is to be fieen from th« table of analytical results that the total 
phosphorus is exactly equal to the phosphorus of the ash. The ash, 
as examination showed, was composed almost entirely of calcium 
phosphate with a trace of iron. There was no calcium sulphate. 
Taking the portientage of phosphorus at the highest figure, viz: 2*67, 
and calculating it to calcium phosphate I'a 5 ,(PoJ„ it would be equal 
to 13‘3 per cent, of calcium phosphate, or within 0*3 per cent, of the 
ash found. Hence, if would appear that the phosphorus present in 
the substance probably existed there wholly as calcium phosphate. 

Digestion li, 

A quantity of* pure casein, equal in amount to that used in digestion 
was w^armed at 40^' V. with seven litres of 0*4 per cent, hydro¬ 
chloric acid, to which a quantity of purified and vigorous pepsin solu¬ 
tion was added. After being kept at 40® (I for fifty hours, two 
litres more of 0*4 p(ir cent, liydrochloric acid, together with some 
pepsin solution, were added and the mixture warmed at 40® (’. for 
two days more, after which it was diluted with water and the undi¬ 
gested residue allowed to settle out. The supernatant fluid was 
syphoned off, the residue washed by decantation and then again 
treated at 40® 0. with five litres of an active pepsin-hydrochloric acid 
solution for four days. The residue still undigested was filtered off, 
washed with water, dissolved in one per cent, sodium carbonate solu¬ 
tion and the alkaline fluid filtered from the small qmount of undis- 
solvod manor. From this fluid, the dyspeptone was precipitated by 
hydrochloric aoi<l, the acid comj)ound washed thoroughly with water, 
after which it was warmed at 40® C, for forty-eight hours with 1200 
c. c. of 0*2 per cent, hydrochloric acid, and 60 c. c, of a strong pepsin 
solution. The undigestod residue, after being thoroughly washed, 
was dissolved in soo c. c, of one per cent, sodium carbonate, the solu¬ 
tion exactly neutralized with hydrochloric acid and dialyzed until 
chlorides were entirely removed. The clear aqueous soliUion was 
evaporated to a syrup and the dyspeptone precipitated with alcohol, 
after which it was treated exactly as preparation A. 0*5 grams 
of pure, dried substance were obtained. 

For analysis, the dyspeptone was dried at 110® C. until of constant 
weight. The analytical results arc shown in the aocompanying 
table. 

The ash which was larger than in the first preparation, contained 
no sulphate whatever, but was comjmsed in great part of calcium 
ohosnhate. 
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Digestiom C and D. 

These digestions were conducted in much the same manner as the 
preceding. In C^ the casein was first subjected to the action of four 
litres of vigorous, but purified, artificial gastric juice containing 0*4 
per cent, acid, for four consecutive days. The undigested residue 
was then filtered off, washed, and again treated with a vigorous pep- 
sin-acid mixture for three days longei, in both cases at 40^^ C, The 
residue still undigested was washed thoroughly with water and then 
dissolved in one per cent, sodium carbonate, after which it was treated 
exactly as preparation A. 

In 7>, the casein was warmed for three days with six litres of a 
similar pepsin-acid mixture^ when the undissolved residue, after being 
filtered and thoroughly washed, was dissolve<l in diluted sodium 
carbonate and lepreeipitated by dtlute hydrochloric acid. Then, as 
in /i, the washed prt*cipitate was redigest*ed with a vigorous gastric 
juice for several days and the residue again dissolved, after thorough 
washing, in one per cent, sodium carbonate and tieated exactly as 
the preceding preparation. 

For analysis, both products were freed entirely from fat, and ulti¬ 
mately dried at llO'' C., until of constant weight. Theii composition 
is shown in the accompanying tables. 

Three other distinct preparations of dyspeptone were made in man¬ 
ner similar to the preceding, except that in all, larger quantities of 
pepsin-hydrochloric acid were employed and the mixtures warmed 
for a longer time at 40° C. Thus in digestion E, 1602 grams of 
moist casein were warmed with 9*6 litres of 0*4 pCr cent, hydrochloric 
acid and pepsin for two days, and the undigested residue again treated 
at 40* C. with 3 litres of a like pepsin-acid for seven days, and finally 
treated a third time with pepsin and acid for four days, before solu¬ 
tion in sodium carbonate, etc. Likewise in digestion ff, 2000 grams 
of moist casein were warmed at 40° C. with 11 litres of 0*4 pCr cent, 
acid and pepsin for 21 days and the residue warmed again at 40° C, 
for several days, with a fresh pepsin-acid mixture. Ultimately, all of 
the three products were treated as previously described, and finally 
dried at 110° 0. prior to analysis. The analytical results are shown 
in the accompanying tables. 
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Dyapeptone PJ, 


No, 

8ul>- 

stauoe 

uBed. 

gram. 

11,0 

fouud. 

gram. 

H 

% 

oo, 

found. 

gram 

(J 

% 

j N foul 

1 T 

c*.c 

t 

id 

Prow 
HU re 

inm 

N 

Ash 

#)UTtd 
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Aah 

I 

0*7272 

0*8768 

6*74 

1*1528 

48-38 







II 

0*8746 

0*1927 

5*71 ' 

0*5967 

48-17 




1 



in 

0*8177 


, 

. . 


84*06 

18*0 

759*6 

12*84 



IV 

0*6670 

.... 

... - 


_ 

58 88 

12*2 

760*3 

12*61 

1 

... 

V 

0*8810 




... 



_ 


0*0496| 14*94 

VI 

0*8880 


-1 

... 




1 i 

1 

1 

0*0499il4*98 


Pvrceniaye eotnpoaition of anh-free tnihstonce. 

A vn ajro 

r r>0'H4 50-76 . .. 

H 6 76 6-7a . 6*7.? 

N . 15*10 15*15 IS IJ 


Jjysj^eptofiC F. 
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’ gram 

1 ■ ■ -- 1 

1 lUO 
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- 

1 
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C 

% 
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1 

T 

d 1 
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1_ 

' AhIi 

i 

1j 0*6876 

0*2887 

5*86 1 
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! 44*50 
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0*8089 
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0*9817 ! 

1 44*68 

" J 

. 

1 

- 
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.... ' 
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1 

50*8 12*4 

764*0 18*11 
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. - 



44*7 18 0 
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. 
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. - - 
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! 

1 

. 

0*0586 
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VI' 0*4847 

.... 



1 

1 


0 0590 
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Percentage compoHition of ash-free suhstariee. 

Avorngo 

O 61*50 51*70 . St 60 

H 6*78 0’87 ... ... OfiS 

N _ 16*17 15 21 tS‘1^ 
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Praeentage CQmpoaition of ash-free sitbstance. 

" Average. 

O 60»6 60-44 S0^S9 

H O-eiil 6-66 .... 6-6^ 

N —. 15*65 15-61 XS^SS 
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Table Showino the Aveeaok Composition of thr Sevreal Dyspbp- 

^ TONES. 



A 

B. 

c. ! 

t 

1 

K 

F. 

G. 

. 

Onsoin 

0. 

61-15 

51 07 

61-29 

51-82 

50-80 

51*60 

50-89 

58-80 

H . 

7-18 

7’41 

7-26 

7-44 

6 78 

6-88 

6-66 

7-07 

N . . 

15-16 

15-41 

15-28 

15-48 

15-12 

16*19 

15 58 

15-91 

8. 

1 0*71 

0-71 

0-68 

0-78 


1 

1 

0-89 

P. 

' 0 

0 

0 

0 



t 

0-87 

0. 

25*80 

25-40 

25-64 

24-48 

1 

1 


1 

22-08 

Ash . 

18-87 

15-41 

12-48 

' 14-19 

1 

14-lW 

1 

18-6(1 ' 12-71 

1 

0-98 


It is evident from the more eonijilete analyses of the first four 
products, that the dyspeptone as prepared by us contains essentially 
the same percentage of sulphur as tlie original casein; further, that 
instead of t»eiDg a }>ho8phorized compound, it apparently contains no 
phosphorus whatever, other than that combined with calcium. Very 
noticeable, is the large percentage of ash in all of the preparations. 
This wo were not able to materially reduce by any process of purifitsa* 
lion, and as the ash of the original casein, like that of the dys- 
peptone, was composed almost wholly of calcium phosphate, it w^ould 
appear as if all of the phosphate from the mother substance had 
attached itself to the dyspeptone. 

In their content of carbon, all of the seven preparations show a very 
close agreement, while they differ from casein by containing two per 
cent, less carbon. The nitrogen of the dyspeptone is, likewise, a little 
less than that of casein, while the individual preparations show 
throughout a very close agreement in their content of this element. 
In composition, therefore, all of the seven ptepamtions, although rep¬ 
resenting considerable variation in the method of production, shAw a 
sufficiently close agreement to indicate their identity. Compared 
with casein, the lower ptwentkgc of carbon would point to their 
production by hydration, and it would appear from the analytical 
data that the so-called casein dyspeptone, formed by gastric dige,stion* 
is a mixture of calcium phosphate with a hydration product of oaseip, 


♦Ohittendso sod Painter Btndles from T4aboral5ory, vol li. p. 178. 
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tb« hydrochloric acid compound of which is iiiBoluhle in water and 
dilate acid. The dyspeptone itself is quite readily soluble in cold 
water, the solution remaining unchanged on boiling. 

Following are some of the reactions of dyspeptone. 

Addition of acetic acid to an aqueous solution of the substance 
produces a heavy white precipitate insoluble in moderate excess, but 
partially soluble in a large excess of the acid. On lieatinc: the strongly 
acid fluid, the precipitate dissolves completely and the fluid remains 
clear on cooling. Addition of potassium ferroeyanide to the eleai 
acid fluid gives only a slight turbidity. 

Dilute hydrochloric and sulphuric acid both give a heavy white 
precipitate, insoluble in slight excess of acid, but entirely soluble 
in a large oxeoss on application o( heat. Even 0*2 per cent, hydro¬ 
chloric acid precipitates the dyspeptoue completely. 

Dilute nitric acid, likewise, precipitates the dyspeptone, but the 
precipitate is far more soluble in excess of the acid. On wanning the 
acid solution, it quickly turns yellow, and with ammonia gives the 
orange yellow color of the xanthoprotein reaction. 

Cupric sulphate and jiotassium hydroxide give the violet color of 
the biuret reaction. 

Cupric sulphate and ferric chloride both give heavy precipitates, 
insoluble in excess. 

Potassium hydroxide and lead acetate give, on boiling, a distinct 
reaction for sulphur. 

Mercuric chloride, added in small quantity to a cold acjueous solu¬ 
tion of the dyspeptone, gives no precipitate, but witen added in 
excess and the mixture is heated, a heavy white precipitate is lornied, 
insoluble on cooling. 

The dyspeptone is precipitated by saturation of its aqueous solution 
with ammonium sulphate, but not by sodium chloride, even on heat 
ing. Addition of acetic acid, however, to the salt-satnral(*d fluid 
gives the usual precipitate of dyspeptone. 

Case in antinlbum id. 

On heating casein with sulphuric acid and water at 100° C., it is 
decomposod, as is well known, into soluble products and an insoluble 
antialbumid. Wo have found, however, that the antialbninid pre¬ 
pared in this manner is quite different in composition from the dys¬ 
peptone formed in gastric digestion. In one experiment, wh(u e about 
two kilograms of pure, moist casein were heated with two litres of 
water and lOO grams of concentrated sulphuric acid for seven hours 
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at 100^ C\, and the residue bo obtained treated again in a like man¬ 
ner with tfio same strength of acid, a comparatively large amount of 
casein antialbtiniid was obtained, which unlike the dyspoptone from 
a gastric digestion, was only slowly solubh* iti dilute Hodiuin carbon¬ 
ate. Freed from any adhering soluble ])ioduot8 by treatment with 
several litres of a vigorous gastric juice lor two days at 40^ C., it still* 
dissolved slowly in dilute sodium carbonate. By long contact with 
a one per cent, solution of the alkaline carbonate it finally dissolved, 
leaving but a small residue. From this solution, the antialbumid 
was reprecipitated by hydrochloric acid, and after thorough washing 
with water, it was again dissolved in sodium carbonate, the fluid 
made exactly neutral and then dialyzed until all chloride was re¬ 
moved, After concentration of the fliii<l and precipitation with alco¬ 
hol, etc., the antialbumid was dried and analyzed. It contained 18 
per cent, of ash. The ash-free substancii contained 54*4 per cent, of 
carbon, 0’8 per cent, of hydrogen, and 14*8 per cent, of nitrogen; 
showing thus a much higher percentage of carbon, and a lower per¬ 
centage of nitrogen than the dyspeptoiie formed by pepsin-hydro¬ 
chloric acid. 

Both casein antialbumid and dyspeptone are dissolved with more 
or less readiness by alkaline solution of trypsin and are converted 
by long warming at 40^ (\ into a peptone-like body, ju'csumably 
antipeptone. 

II. (\tHeoHeH from cxperimeutH by (%arleH Nort'ie, Jr., Ph,B., and 

C. A, Tuttle, Ph B. 

In a previous study of the caseoses formed in pepsin digestion,^ wo 
were much impressed with the peculiar behavior of protooaseose 
towards acids. Uulike the proto bodies from other proteids pre¬ 
viously studied, agneous solutions of the substance gave heavy pre¬ 
cipitates with dilate acids. Protooaseose, as then separated, was 
readily soluble in 0*4 per cent, hydrochloric acid, but addition of 
stronger acid invariably produced a decided precipitate, soluble, 
however, in a still larger excess of acid. This peculiarity rendered 
the protocaseose an object of some interest to us, and further study 
of the conditions favoring its formation in gastric digestion has 
shown us that, apparently, the nature ^of the body precipitated by 
saturation with sail, as well as the body precipitated by salt-satu¬ 
rated ficotio acid is modified by the strength of the pepsin solution, 

* OhitfcoQden and PaiiUor Studies from Laboratory of Physiological Cbomistry, 
vol. u, p 195. 
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and the length of time the casein is subjected to the action of the 
ferment. In our earlier work with the proteoseK, we deemed it es¬ 
sential in attempting a study of the primary products of proteolytic 
action to use as weak a ferment Bohition as possible, and to discon¬ 
tinue its action as soon as Molution of the proteid was eornplete, in 
order that there might not be too great a loss through formation of 
peptone. Further study, however, especially by use of tlie am¬ 
monium sulphate reaction, has shown us that tin' lormation of pep¬ 
tone is a far less rapid process than generall v supposed. Indeed, in the 
majoiily of artihciul digestion*^ with popsin-hydroehlone acid, as or¬ 
dinarily conducted, the ammonium sulphate reaction will show the 
entire absence of peptotie True peptone appears to be formed only 
by the action of a very vigorous pepsin mixture and that long con¬ 
tinued. 

In all of our previous experiments, the casein was eithei subjected 
to the action of a very weak pepsin mixture or else, in the use of a 
stronger ferment, exposed to its action for a few hours only. VVe 
now find that by using a far more vigorous pepsin niivture and by 
continuing its action for several days instead of hours, tlu’re is still 
not a trace of fioptone to be found in the filtrate Irom the ammonium 
sulphate precipitate of the easeoses, hut that the caseoses them¬ 
selves, particularly the pioto and deuteroeasi'ose, difier somewhat, 
both in composition and reactions fiorn th(‘ prcxluets jireviously sep¬ 
arated. The discovery of tins fact has led us to a further study of 
the oasooses formed in pepsin digestion, by which we have been aide 
in many ways to verify our former observations and at the same 
time extend our knowledge of these inUnesting primarv cK^avage 
products of casein. We have also extended our work by studying 
the cascoses formed through the action of trypsin, and dilute sul¬ 
phuric acid. 

A. Caseoses formed hf pepHia-hydrorhloric acid. 

In all of these experiments the pepsin mixiuro was V('r> powei- 
ful, and was especially prepared to insure freedom fiorn botli albu- 
moses and peptone.The casein was, likewise, thoroughly pure, 
having been freshly prepared from skim niilk by precipitation 
with per cent, hydrochloric acid, and repreeipitation three oi four 
times after solution in ammoniacal water. 

^ StudieB from tho Laboratory of rhyniologicHl riiemisf ry, vol. n, e 1 ^ L 
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JHgestioii A, 

Nearly 2 kiloH. of moiBt casein were warmed at 40° U. for a 
little more than two days, with 10 liti'es of 0*4 per cent, hydro¬ 
chloric acid containing sufficient of the pepsin mixture to insure vig¬ 
orous action. After partial neutralisation of the acid, the clear fluid 
was Altered from the semi-gelatinous d^speptone, made exactly neu¬ 
tral with sodium hydroxide and then evaporated until moderately 
eonoenirated. On Altering the concentrated Auid through paper, a 
small residue remained, somewhat gummy, insoluble in dilate acid, 
but i^adily soluble in dilute sodium carbonate, from which it was 
precipitated by either hydrochloric or acetic acid. The amount was 
too small for study, but it seemed to resemble in reactions casein 
dyspeptone. 

The neutral Auid containing' the caseoses gave no precipitate 
whatever on addition of 0*t per cent, hydrochloric acid or even 
stronger acid, and in this respect diflers from the earlier diges¬ 
tions in which the ferment action was continued for a short time 
only. With dilute acetic acid, however, a slight turbidity was pro¬ 
duced, the amount of which was too small to admit of any study of 
its character. 

The caseoses were precipitated collectively in the form of a heavy 
gummy precipitate, by saturation of the neutral fluid with ammo¬ 
nium sulphaie. On Imiling the Altrate from this ammonium sulphate 
precipitate, a small quantity of a second gummy precipitate was 
obtained. In the Altrate from this second precipitate, no trace of a 
peptone-like body could be discovered by any of the ordinary tests. 
Apparently only casoose bodies had been formed. 

The Arst and main ammonium sulphate precipitate, after being 
washed by trituration with a saturated solution of ammonium sul¬ 
phate, was dissolved in water and the j>erfeotly neutral fluid satu¬ 
rated in the cold with sodium chloride. By this means a heavy 
gummy precipitate was formed, which after being washed with a 
saturated solution of sodium chloride was redissolved in water, and 
reprocipitatod by saturation of the neutral fluid with salt. After 
three or four repreeijiitations, the protooaseose was considered suffi¬ 
ciently pure. 

In this digestion, there appeared to be present more beterocaseose 
and dyscaseose than in our former oxporittients, as was evidenced by 
the small insoluble residues remaining each time the precipitated 
protocaseose was redissolved in water. These residues of hetero- and 
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dyscasoose wer« very amall, but still sufficiently lar^yo to enable us 
to make out their general ehRractei*8. Himtlarly, Dr. Tbierfelder* 
found in the purifioation of his protocaseose, or “ propeptono I” as 
he terms it, a small, insoluble residue each time he dissolved the 
sodium chloride precipitate in water. It would appear, therefore, 
that in a vigorous or long continued digestion there is a much greater 
probability of the hetero body being formed than when the ferment 
is allowed to act only a short time on the casein. This, however, is 
contrary to Neumeister’s views regarding the order of formation of 
the proteoses. 

In order to free the precipitated protocaseose from salt and any 
adhering heterocaseose, it was dissolved in water and dialyzed until 
all chloride was removed. The neutral solution was then concen¬ 
trated to a syrup, and the proto body precipitated by alcohol. 
During the concentration of the fluid, a gummy-like mass separated, 
similar to the separation of protoelaatose. This, however, dissolved 
more or less completely as the mixture cooled. The precipitated 
caseose, after being extracted several times with alcohol and with 
warm ether, was partially dried, ground to a fine powder, re- 
extracted with ether in a fat extractor and finally dried at 110° C. 
until of constant weight. 

On analysis it gave the following results: 

Protoeaseoae A, 

l. 0*4947 gram Substance gave 0*9794 gram COj==:53*98 per cent. C. 

IL 0*3802 gram substance gave 0*2397 gram Hg(>“7*00 per cent. H. 

m. 0*3862 gram substance gave 0*2467 gram 11/) = 7*09 per cent. 
II and 0*7670 gram c!bg=:64*]6 per cent, C. 

IV. 0*4953 gram substance gave 64*8 c. e. N at 20*8° 0. and 
760*3 mm pressuress 16*72 per cent. N. 

V. 0*8764 gram substance gave 60*1 c. c, N at 22*5° C. and 760 *u 
mm pressures; 15*96 per cent, N. 

VI. 0^4699 gram substance gave 0*0046 gram ash = 1*00 j)er cent. 

VII. 0*4108 gram substance gave 0*0041 gram ash = 0*90 per cent. 

PeroentcLge eomposition of a^h-free svbiitance. 

^ ATerage 

C 64*5« 54*99 . 64*61 

B ... 7*11 7*07 . 711* 

JNT ... 15*88 16*11 16*99 

♦Zut KeuatulfW Caijieinpeptcme, Zeilsclmflt fOr physiologischa Chemie, x, p 577 
Cbm Acau,, Vol. Vlll. n Nov., ihhs, 
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This protooaseose is thus seen to have a higher percentage of car¬ 
bon than the proto bodies previously* studied, although one prod¬ 
uct was then obtained with 53*93 per cent C, 7*17 per cent and 
16*05 per cent N. 

In reactions, likewise, this piotocaseose differs somewhat from the 
protooaseoses previously obtained, and as ll)c characters of the pres¬ 
ent body have been verified by the reactions of several other prod¬ 
ucts similarly produced, we are led to believe in their constancy. 
Moistened with water, the powdered protocaseose becomes immedi¬ 
ately gummy and soon dissalves to a perfectly clear fluid, which on 
addition of considerable water becomes d<»oidedly cloudy or tui- 
bid. Treated with a large amount of water at the outset, the pro- 
tooaseose dissolves more blowly, giving a inoie or less turbid fluid. 
In dilat(‘ acid and in dilute sodium carbonate it dissolves to a per¬ 
fectly clear fluid. 

Towards heat, aqueous solutions of piotocaseose act,exactly like 
protoelastosc. Even wdieu warmed very gently, the solution be¬ 
comes quickly turbid and if concentrate<l gives more or less of a floccu- 
lent precipitate. On cooling, the tufbidity disappeais, leappearing 
as the fluid is heated. Like protoelastOHc also, a solution of tlu^ 
caseose body on being rapidly conc<mtraicd deposits more or 
less of the substance as a gummy mass, whicli, however, will dis¬ 
solve in cold water, or if the fluid is not too concentrated will dis¬ 
solve in tlie mothei liquid as it cools. Dilute acetic acid added to 
an aquooiis solution of protocaseose gives no precipitate whatever, 
but potassium ferrocyanide added to the acid fluid gives a heavy 
precipitate. 

Dilute hydrochloric acid produces no precipitate 

Dilute nitric acid added to an aqueous solution of the caseose 
gives a heavy white jirooipitate, which on gently warming, quickly 
dissolves while the fluid takes on a faint pink or rose color, which 
on further warming changes to a bright yellow or reddish yellow 
color. If the nitric acid solution is not warmed too long, the pro- 
cipitate reappears as the mixture cools. 

Solution of cupric sulphate gives a heavy, greenish white precipi¬ 
tate when added to ay. aqueous auliition of protocaseose. 

As already stated, the first piecipitatcs of protocaseose obtained 
by saturtiting the neutralized digestive fluid with salt, were not en¬ 
tirely soluble in water; a small residue remained, apparently 

♦ See Ohittendeu and Painter Studies from baborstory of Physiological Chem¬ 
istry, Yale iruiversity, vol il, p 107 
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wholly iusolublo. This residue, which by analogy should consist of 
hetero and dyscaseose was somewhat soluble in salt solution and 
wholly soluble in dilute sodium carbonate and dilute acid, both acetic 
and hydrochloric, even dissolving in 0*2 per cent, hydrochloric acid. 
It was dissolved in sodium carbonate, the fluid neutralized without 
giving any precipitate, and dialyzed until the sodium chloride was 
entirely removed. The neutral and clear fluid was then concentrated 
to a syrup, precipitated by alcohol and the precipitate dried at 110"^ C. 
On treatment with cold water, it was now found soluble to a largo 
extent, though a certain amount of gummy matter was still insolu¬ 
ble. The soltible portion showed all of the reactions of the proto 
body; the solution being rendered turbid by heat, clear again on 
cooling, and giving in the cold a heavy precipitate with nitric acid, 
soluble when heated. This behavior of the insoluble hoteroeaseose 
towards dilute sodium carbonate would seem to imply a conversion 
of this substance into protocaseose, or perhaps a reconversion of the 
coagulated hoteroeaseose dyscaseose, into hoteroeaseose proper. 

Acetic acid j^recipitate. 

On adding a little 30 per cent, acetic acid to tlio onginal salt- 
saturated flltrate from the first sodium chloride precipitate of proto- 
oaseose, etc,, a heavy, flocculent precipitate settled out, which in 
amount far exceeded the protocaseose and which on standing, soon 
became gummy. Excess of acid was avoided, as the precipitate 
was Homewliat soluble in a large amount of the reagent. The 
gummy mass, after being washed as thoroughly as possible with 
saturated salt solution, was treated with cold water, in which the 
greater portion of the substance dissolved, the solution made neu¬ 
tral, dialyzed, concentrated to a syrup, and the substance precipitated 
with alcohol It was then thoroughly extracted with ether and 
finally dried at 110^^ C. 

In reactions, it diflered decidedly from protocaseose; in water 
it was quickly and completely soluble and the solution when healed 
gave no ooagulum whatever, or at the most only the slightest ap¬ 
proach to a turbidity. 

Dilate nitric acid, in the cold, gave no precipitate; when boated, the 
acid fluid changed to a reddish yellow color, which quickly turned 
yellow. 

With acetic acid, an aqueous solution of the substance remained 
perfectly clean Potassium ferrooyanide, however, when added to 
the acid fluid gave a heavy precipitate. 
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Saturation of the aqueous solution with salt gave a slight turbidity. 

Cupric sulphate gave a heavy precipitate, soluble in excess. 

On analysis, the substance gave the following results, which show 
a composition quite different from that of piotooaseose. 

Acetic Acid Precipitate A. 

I. 0*4629 gram substance gave 0*2812 gram H^O:=6*74 per cent. 
II and 0*8608 gram 00^=50*71 per cent. C. 

II. 0*3277 gram substance gave 0*1977 gram 11^0=:6*70 per cent. 
II and 0*6050 gram COj,=50*34 per cenL C. 

in. 0*4253 gram substance gave 53*1 c. e, N at 13 0^ C, and 761*8 
mm pressure^ 15*01 per cent. N. 

TV. 0*4843 gram substance gave 60*8 o. c% N at 13*0® C. and 
760*8 ram pro8sure= 15*07 per cent. N. 

V. 0*3649 gram substance gave 0*0108 gram a8h = 2 90 per cent. 

VL 0*3947 gram substance gave 0*0124 gram ash-,3*14 per cent. 

Percentage lotnpimtwn of anh-free enhsiance 

Average 

U 62 30 51*92 ... ... 5S-10 

H 6 96 6*90 .. e*9S 

N . . n*48 15 54 15 nj 

As previously staled, the above original precipitate produced by 
acetic acid was not entirely soluble in water. A small residue 
remained, which after being washed with water was dissolved in 
dilute sodium carbonate, and the solution neutralised with dilute 
hydrochloric acid, without yielding any neuti*aliaation precipitate. 
The solution was then dialyzed, concentrated to a syrup and the 
substance precipitated by alcohol. It was now found, to a great 
extent, soluble in water, the solution showing no turbidity by heat 
and giving no pi’ecipitate with nitric acid. Ouprio sulphate gave a 
heavy precipitate, and dilute acetic acid added to the aqueous solu« 
tion produced quite a heavy precipitate, not readily soluble m excess 
of the acid. The amount of substance was too small to admit of 
analysis, and the reactions are hardly sufficient to identify \t It is 
evidently not beterooSseose, for it is only the acetic acid compound 
that is insoluble in water, not the oaseose substance itself. In many 
respects it appears like casein dyspeptono, and as tl^is SubWanoe 
is precipitated by saturation of its aqueous solution with ammonium 
sulphate and not by sodium chloride, the presence of a trace of this 
body might not be impossible. 
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Arnmontam sulpJmte precipitate. 

On adding ammonium fiulphato in substance to the above salt- 
satuxuted acetic acid fluid, a slight gummy precipitate was obtained, 
readily and completely soluble in water, and which, after removal of 
the salts by dialysis and concentration of the fluid, was precipitated 
by alcohol. In reactions it did not differ materially from the body 
obtained by precipitation witli acetic aci<l, except that with cupric 
sulphate only a slight precipitate was produced. With acetic acid 
and potassium ferrocyanide, on the other hand, a distinct precipitate 
was obtained, while with nitric acid in the cold no turbidity whatever 
was produced. 

In composition, however, it differed decidedly from the preceding 
preparations, although as it contained considerable ash, nearly 10 per 
cent., the result perhaps can be considered only as an approximation 
to the truth. 

Following is the percentage composition of the ash-free substance: 

Av^irage, 

O 48.88 48 18 .. .... J^8'23 

M 6-88 7*01 . .... G'H 

N 15-68 15*75 15'eo 

This body, which by analogy should be nearly pure deiitero- 
caaeose, evidently approaches much nearer to our conception of a 
true casein peptone than any of the ])receding preparations. Another 
body, however, has been obtained with a still lower content of 
carbon and with reactions still more closely approximating to true 
peptone. 

In the first precipitation of the caseoses from tliis digestion by 
saturation of the original fluid with ammonium sulphate, it will be 
remembered that a small amount of a second gummy precipitate was 
obtained on heating the cold saturated anujionium sulphate filtrate. 
This gummy precipitate of a caseose body, after purification by 
dialysis and precipitation with alcohol, w'as found to consist of a 
substance extremely soluble in water, the solution giving no precipi¬ 
tate with acetic acid and potassium ferrocyanide, neither with nitric 
acid nor with cupric sulphate. After being dried at 110° C. it gave 
on analysis the following results : 

1 0‘7280 gram substance gave 0*4239 gram n,O:==0*46 per cent. 
H and 1*2160 grams C 03 ==: 45*54 per cent. <J. 

IX 0*5090 gram substance gave 0*2906 gram 11,^0=6*40 per cent. 
H and 0^8442 gram 00^=45 *86 per cent. 0. 
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III. 0*.'3201 gram subBtatice gave 42'1 c. e. N at 13*9® 0. and 
756 mm pressures 15*»33 per cent. N. 

TV. 0*6836 gram substance gave 87*0 c. c. N at 14*5*^ C. pnd 
766 mm pressures 16*30 per cent. N. 

V. 0*6370 gram Miibatance gave 0*0230 gram ashr:4*28 per cent. 

VI. 0*3625 gram substance gave 0*0164 giain ash = 4*36 per cent. 

PereenUigo eon)position of ash-free rnhsiance 

Averapro. 

0 47*67 47 *87 .... 47*72 

H 6*75 6*70 . 0-72 

N 16*99 15*96 lti*U7 

This substance, since it is precipitable by ammonium sulphate, 
cannot l>e considered a true peptone, yet in composition it closely 
a}>proaclies both the ampho- and antipeptone from fibrin,’** which it 
also resembles somewhat in reactions, except in its behavior towards 
ammonium sulphate. 

It is thus evident from the foregoing, that in this active and com¬ 
paratively long continued digestion there is a much smaller amount 
of protocaseose present than wafj found in our former experiments. 
Indeed, deuterocaseoso appears to predominate, while at the same 
time the pn^tocaseose is modified both in composition and reactions, 
due in part without doubt, to adhering heterocaseose. Further, 
we are inclined to consider the presence of at least two forms of den- 
terocasoosc. W e have generally considered that a proto body is never 
completel;^ precipitated by saturation of its aqueous solution with 
salt, and that consequently the precipitate produced by acid in the 
salt-saturated fluid must bo a mixture of proto and deiiteroproteose, and 
this we have usually found to be the case. In the present diges¬ 
tion, however, the acetic acid precipitate contained only a very small 
amount of ])rotocaseose, for as previously stated this precipitate when 
purified gave only a slight turbidity on saturation of its aqueous solu¬ 
tion with salt and no precipitate whatever with nitric acid; both of 
which reactions would indicatedVoedom from any large amount of pro¬ 
tocaseose. This view is further substantiated by the great difference 
in the percentage of carbon of the two bodies. To be sure we have, 
with Neumeister, looked on the cupric sulphate reaction as a means 
of distinguishing l)Otween proto and deuteroalbumose, but it does 
not necessarily follow that the same reaction will hold good for all 
proteoses. The acetic acid precipitate does indeed give a 'strong 


V Kahno and Chittenden, Studies, vol. ii, p 40. 
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reaction with cupric sulphate, but the striking (lifTerences in composi¬ 
tion and reactions between the purified sodium chloride precipitate 
and the acetic acid precipitate (when treed from aiud) point to a 
totally different nature, and we arc inclined to consider the latter as 
a deiitero body, probably contaminated with a little protocaseose, 
and for convenience we propose to call it a denterocaseose. 

It is unquestionably very difficult, if not almost impossible, to isolate 
the individual caseoses in a state of perfect purity. Whenever one 
is precipitated, it usually brings down with it more or less of any 
other caseose present and such admixtures are very harrl to remov<». 
It is, we think, owing to this fact that we have not been able to 
obtain a denterocaseose sufficiently free from protocaseose as not to 
give any precipitate on saturation with sodium chloride. 

That form of caseose in this digestion which was not precipitated 
by salt, or by salt and acetic acid, but which appeared on addition of 
aniinonium sulphate in the cold, is probably a mixture of a deutero and 
and what we term fi denterocaseose, with jmssibly an intermediate 
body. 

The name (i denterocaseose, we apply to that caseose not nsadily 
precipitable by saturation with ammonium sulphate in the cold, and 
which is generally found in a greater or less quantity in the filtrate 
from the precipitate produced by saturation with ammonium sulphate. 
It is precipitated fairly pure, as a sticky gum, by simply boiling tlie 
saturated ammonium sulphate filtrate and is especially characterized 
by its low content of carbon, and by its non-prccipitation with acetic 
acid and potassium ferrocyanide, with nitric acid, and with cupric sul¬ 
phate. It stands, unquestionably, nearer to peptone than a deu 
torocaseose and is doubtless formed from the latter by the continued 
action of the ferment. 


Digestion H. 

In this digestion, 2 kilos, of moist casein were warmed at 4() C. 
for eight days, with about 5 litres of 0‘4 per cent, hydrochloric acid 
containing an active pepsin solution,' after which the mixture was 
partially neutralized with sodium carbonate and filtered from the 
dyspeptone. The clear fluid was then made exactly neutral (no neu¬ 
tralization precipitate) and concentrated to a thin syrup. When cold, 
proto and heterocaseose were directly precipitated by saturation 
of the solution with salt. Protocaseose was purified by repeated 
precipitation with salt, etc., as described under A. In this process, 
the same insoluble residues of hetero and dyscaseose were met with 



aa in the previons digeation The purified protocaaeose showed the 
same peculiar reactions as protocaseose J., viz: with nitrio acid a 
heavy white precipitate, soluble on warming; with heat alone, a dis¬ 
tinct turbidity or coagultiru, disappearing as the solution cooled ; and 
giving with a large amount of water a more or less turbid fluid, from 
which on standing a little gummy mattei sepaiated. 

Dried at 110° C. and analyzed, the following results were obtained. 

l^otodaneom Ji. 

T. 0 3470gram substance gave0*2192 gram Il^O:=;7‘02 per cent. H. 

II. ()*2936 gram substance gave 0*1854 gram 11^0^=7*01 jier cent. 
H and 0*5779 gram 00^=53*69 j>ei coni. (\ 

III. 0*2952 gram substance gave 0*5853 giam (Y^^: 5 r 54*07 per 
cent. ('' 

IV 0 2980 gram substance gave 38*0 c. c. N at 13*8^ 0. and 
700*1 ram pres8ure=r 15*62 percent. N. 

V. 0*6504 gram substance gave 72 8 c. c. N at it 1° (\ and 
700*1 mm pressure =15‘09 percent N. 

VL 0*3594 gram substance gave 0 0047 gram ash=M0 per cent. 

VII. 0*3523 gram sulxstance gave 0*0046 gram .ash =1*27 per 
cent. 

Vercentage composition} of aish-fm substance 

64 77 54*89 . . 54*58 

7 10 7 09 . 7.,0 

15 71 15 90 15*80 

In composition, therefore, as in reactions, this bod> is apparently 
identical with protocaseosc J, 

In the original salt-saturatod filtrate from protocnscoBe, acetic 
acid produced a heavy, gummy precijjitate, whicli wa« diHSoIved in 
water and purified in the same manner as the con .'spending body in 
digestion A. Like the latter, it was readily and completely soluble 
in water, the solution giving no tnrbidiiy whatever by lieat, nor on 
the addition of either nitric or acetic acid. With onprio sulphate, a 
heavy precipitate was formed, as also with acetic acid and potassium 
ferrooyanide. 

Dried at 110* C. it gave the following results on analysis: 

Aoetic aeid pr«eipitat« J3. 

I. 0-3420 gram substance gave 0-20«7 gram H,0=fl-66 per cent. 
H and 0-0816 gram CO,se50'22 per cent. C, 


C 

H 

N 
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IT. 0*4345 gram subfitanoe gave 0*2t84 gram n/)r=:0*72 per cent. 
H and 0*8358 gram OO,=50*48 per cent. C. 

IIL 0*3316 gram subntatice gave 43*5 c. c. N at 13*7‘' V, and 
756*3 mm preH8ure=: 15*70 per cent. N. 

IV. 0*3*258 gram flubstance gave 43*1 e. c. N at 13 2'^ 0. and 750*1 
mm pressure^ 15*86 per cent. N. 

V. 0*3306 gram substance gave 0*0126 gram per coni. 

VI. 0*2262 gram substance gave 0*0085 gram aah = 3*76 per cent. 

Feixentage eompoBition of ashfree Huhstanee, 

Average 

V 52*17 52*48 ... . BS'SO 

H 6*92 6*99 . ' 

N . . . 16*32 16*49 ICrJ^o 

This body appears to differ from a denterocaseose obtained in 
digestion A by nearly 1 per cent, of nitrogen, but in all other veRpects 
is practically identical with it. 

As in digestion A, the precipitate first obtained by the addition of 
acetic acid was not entirely soluble in water, a residue remained 
soluble in dilute sodium carbonate, and which comported itself 
exactly like the insoluble residue obtained in the preceding diges¬ 
tion,'apparently being a trace of casein dyspeptone. 

The original filtrate from the above acetic acid precipitate, on 
saturation with ammonium sulphate, gave an additional precipitate, 
hardly sufficient for analysis, but which when purified proved to be 
identical with the corresponding body from A and like it giving 
with cupric sulphate only a very slight precipitate. 

It is thus seen that in a vigorous pepsin digestion of casein tliero 
are formed, in addition to dyspeptone and heterocascose, at least three 
distinct casooses all soluble and differing from each other both in 
composition and reactions. As compared with casoin, protocaseose 
is somewhat ppeuliar in containing a higher percentage of carbon 
than the mother substance. All of the other products show a very 
much smaller content of carbon. The relative composition of the 
products is shown in the following table : 



* 

Proto- 

Proto- 

a Deuiero-' 

a Deuteio- 

/? Deutero- 


Casein 

cmeose 

caaooH 

ccMcose 

caseose 

caseosr 



A, 

Ji 

A. 

B, 

A. 

c 

63*80 

54*61 

54*58 

59*10 

52*80 

47*72 

H 

7*07 

7*tl 

7*10 

6*96 

6*95 

6*78 

N 

15*91 

16*99 

15*80 

15*51 

16*40 

15*97 
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Protooaseose agrees closely in its content of carbon with the 
‘‘ pi*opepton6 I ” of Thiorfelder.* This investigator has separated 
from a pepsin digestion of casein, by a process similar to our method 
of separating the proto body, a substance to which he gives the 
above name and which contained 54*63 per cent, of carbon and 7*45 
per cent, of hydrogen. In reactions it was similar to protocaseoso, 
except that aqueous solutions of the substance remained perfectly 
clear on warming. Nitrogen was not determined. Thierfelder also 
separated from the filtrate from his “propeptone I,” a second body, 
by addition of hydrochloric acid, to which he gives the name “ pro- 
peptone II.” This substance, which corresponds to our a deutero- 
oaseose, he found to contain 49*8 per cent, carbon, 7'IH per cent, 
hydrogen and 14*23 )»er cent, nitrogen. Judging from the method 
of separation, how(wer, the body analyzed must have been an acid 
compound of the caseose anil not the caseose body itself. In reac¬ 
tions, so far as they arc given, the substance was not different from 
a deuterocaseose. 

h Case ones fro7n We^Ps casern peptone. 

This commercial sent to us from Germany, we have 

examined according to the foregoing methods and have found it, as 
might be expelled, composed almost entirely of caseoses. It was 
completely soluble iu water and gave with acetic acid a slight tur¬ 
bidity, somewhat increased by addition of pota.ssium ferrocyanide. 
liy saturation of its aqueous solution with sodium chloride, only a 
comparatively small precipitate was obtained, greatly increased, how¬ 
ever, by addition of acetic acid. 

200 grams of the powder were dissolved in water and the caseoses 
precipitated collectively by saturation of the fluid with ammonium 
sulphate, in the form of a heavy gummy precipitate. On heating 
the filtrate from this precipitate of caseoses until a crust of ammo¬ 
nium sulphate formed on the surface of the hot fluid, a second 
gummy precipitate gradually separated, which after purification by 
dialysis, etc., was finally precipitated by alcohol, and a portion dried 
at 110^ C, for analysis. 

This Biibstance, representing a form of caseose not readily preoipi- 
table by ammonium sulphate and thus indicating its close approach 
to true peptone, is apparently identical witli the fS deuterocaseose 
similarly obtained in our own digestion, but present here in much 

* Zeltschrift fiir pbysiologischd Ohoinie, Band x, p. 686. 
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larger quantity. In water it was readily and completely soluble, 
the solution giving no turbidity whatever by heat, nor with dilute 
nitric acid. With cupric sulphate only a very slight turbidity was 
produced, and with acetic acid and potassium ferrocyanide a coiTe- 
spondingly slight turbidity. Its aqueous solution on being saturated 
with salt and then made slightly acid with acetic acid showed a small 
flocculent precipitate, doubtless representing the substance which 
gave the slight turbidity with cupric sulphate and potassium forro- 
cyanide, viz : a deuterocaseose. On analysis the following results 
were obtained : 

fi denUrocaHcose from WeyVs casern peptone, 

I. 0*afi4l gram substance gave 0*2121 gram H 30 =: 1‘47 per cent. 
If and 0*0087 gram C<),=46*58 per cent. C. 

II. 0*4600 gram substaiice gave 0*2708 gram 11,0=6*54 per cent. 
H and 0*7052 gram CO, = 45*66 per cent. C. 

III. 0*6298 gram substance gave 42*2 c. c. N at 16*9^ C. and 
755*4 mm pressure =15*61 per cent. N. 

IV. 0*3418 gram substance gave 43*5 c. c. N at 14*4° C. and 
750*1 mm pressure =15*61 per cent. N. 

V. ' 0*6514 gram substance gave 0*0156 gram ash =4*65 per cent. 

VI. 0*3599 gram substance gave 0-0155 gram ash =4*80 per cent. 

Pereeniage comjmHition of anh-free substance. 

A vorugo. 

C 47*61 47*46 .... 

II 6-76 6*88 .... ... G-79 

N ... 16*60 15-84 

In composition, therefore, as well as in reactions, this body re* 
sembles the /3 deutero described under A, and like it is e8[>ecially 
characterized by its exceedingly low percentage of carbon. 

From the first ammonium sulphate prtHjipitate of caseoses, proto- 
caseose was separated by saturation of the aqueous solution of the 
above precipitate with salt. As in similar precipitates from the 
preceding digestions, there was considerable heterocaseosi^ present, 
showing itself as an insoluble residue when the sodium chloride pre« 
cipitate was dissolved in water for repreoipitation. l^urified after 
the methods previously desenbed, the protocasooso showed the usual 
reactions characteristic of this body, its aqueous solution growing 
turbid when heated, giving a precipitate with nitric acid, etc. 

Dried at 110° C. it gave on analysis the following results: 
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Protoeaseosej j¥om WeyPs casern peptone, 

I. 0*4201 gram Bubstaiioe gave 0*2507 gram H,0=tt*72 }»er cent. 
H ami 0*8140 gram 00^=51*70 per cent. C. 

IT. 0*0047 gram substance gave 0*2155 giam H^O=sO*56 per cent. 
II an<l 0 6985 gram C^O^trSTHS per cent. 

ITT. 0*4115 gram substance gave 52 5 o. c. N at 13*0^ C. and 
700*8 mra pressure =:: 15*11 j)er cent. N 

IV. 0*7730 gram substance gave 96*9 c. c. N at 13*8'^ C. and 761*2 
mm prcssiii*e=15*10 per cent N. 

V. 0*2901 gram substance gave 0 0121 gram abh=4*10 per cent. 

VI. 0 2959 gram substance gave 0*0120 gram a8h5r4‘05 per cent. 

Percentage comjH)stii(ni of ash free substance 

Avernjre 

C’ 5 it -98 r) 4-08 5 ^ (Jl 

H 7'01 «-84 ... ft-W 

N .. 15-7."» 15'70 15-7J 

Aildition o( 8alt-8uturated acetic acid to the filtiate from pioto- 
oaseosc, gtt\e a moderately heavy, gummy piecipitalo which, alter 
purification and icmoval of the acid, was completely soUilile in 
water, the solution showing no turbidity by heal, but giving a slight 
turbidity with dilute nitiie acid. It gave all of the reactions men¬ 
tioned as characteristic of this precipitate. It was not analyzed. . 

The original filtrate from the acetic acid preci()itate gave on sat- 
uiation with ammonium sulphate, a small gummy precipitate which 
after purification was found wholly soluble in water, the solution 
giving no turbidity by heat and no precipitate with nitric or acetic 
acid. With acetic acid and potassium ferrooyanide, however, a dis¬ 
tinct turbidity was produeerl and with cupric suljdiate a heavy pre¬ 
cipitate. The substanoe was not analyzed. 

It is thus evident that Weyl’s so-called casein ])eptonc, however it 
may be prepared, contains essentially the same bind of caaeoses 
found in our own digestions with pepsin-hydrochloric acid. In addi¬ 
tion, a small amount of a substance was found not prccipitable by 
saturation with ammonium sulphate and which gave no prcoipitnto 
with nitric or acetic acid, nor with acetic acid and potassium fwriy 
cyanide, and with cupric sulphate only a slight turbidity. This 
body, which doubtless was amphopeptone mixed with a little 
oaseose, was obtained in too small quantity for analysis. 
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<\ CaseoeeB formed by dilute sulphuric add at 100*^ (\ 

Two kilos, of pure moist easein were heated in a flask with 2 
litres of water and 100 grams of pure sulphuric acid at 100° C. for 
seven hours. The residue of e.asoiii and antialbumid was again 
warmed with a like amount of fresh acid and water for siv hours. 
The acid fluids were united, neutralized with sodium carbonat<» with¬ 
out giving any noticeable precipitate, and then evaporated until 
moderately concentrated. On cooling, considerable tyrosin and 
leucin crystallized from the fluid. With cupric sulphate, the solution 
gave a heavy preeijutate which dissolved in sodium hydroxide with 
a reddish color. Sodium chloride and ammonium sulphate both pro¬ 
duced heavy precipitates when added to saturation. 

The caneoses were separated from the fluid by saturation in the 
cold with ammonium sulphate, and from this precipitate, protocaseose 
w^as separated by solution in water and precipitation with sodiun) 
chloride. The sodium chloride precipitate was dissolved in water, 
the substance reprecipitated by saturation with salt, and again din- 
solved in w'ator to which a trace of sodium carbonate was added 
to make the mixture quite neutral. On dialysis, a small amount of 
gummy beterooasoose separated, mixed with a little tyrosin. The 
clear fluid, now free from salts, was concentrated on a water-bath. 
As the evaporation advanced, a brown gumrriy mass settled out, 
which w^as, however, readily soluble in cold water, for as the concen¬ 
trated fluid cooled at flight the gummy matter entirely disappeared, 
reappearing as the fluid was again hettted, 1'he flual concentrated 
fluid was treated with alcohol, the gummy |>rccipitate boiled with 
alcohol repeatedly to free it from any adhering lyrosiii, and finally 
extracted with ether and dried at 110° C. 

Analyzed, it gave the following results : 

Protocaneomy formed by sulphurie acid. 

I. 0’44()5 gram substance gave 0,2718 gram H/>=:G'85 per coat, 
H and 0 8766 gram 00^,5x54*20 per cent. C. 

II. 0’:37h 3 gram substance gave 0*2341 gram H/)=:6*87 per cent. 
H and 0.7604 gram 00^5=64*81 per cent. 0. 

Ill 0*3786 gram substance gave 48*3 o. c. N at 17*6° 0. and 753*1 
mm presflurex: 14*93 per cent, if. 

IV. 0*3780 gram substance gave 47*8 o. o. N at (\ and 764*0 
ntm pressures: 14*84 per cent. N. 

V. 0^3701 gram substance gave 0*0113 gram a8h=:3*05 per cent, 

VI* 0*6112 gram substance gave 0*0164 gram agh=3*02 per cent. 
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Percentage composition of ash-free substance. 


c 

55*90 

56*50 


Average. 

SG'ltO 

H 

7*07 

7*09 

_ 

7-OS 

N 


- 

15*40 15*31 

1S-S6 

Alter being 

dried 

at no® 0. 

the substance dissolved with diffi- 


culty in water, leaving a large residue, but was readily and com¬ 
pletely soluble in 0“2 per cent, hydrochloric* acid and in 0*2 per cent, 
sodium^ carbonate. From the alkaline solution it wa« reprecipitated 
by hydrochloric acid, and not readily dissolved by an excess of the 
acidi Aqueous solution of the substance was rendered turbid by heat, 
the turbidity disappearing as the solution cooled. With dilate nitric 
acid, a white precipitate was formed, readily soluble on warming and 
reappearing as the solution cooled. Acetic acid and potassium ferro- 
oyanide gave a heavy precipitate. 

Thus in many respects this body resembles protocaseose formed 
by jH?psin-hydrocbloric acid, but is apparently characterized by a 
somewhat higher percentage of carbon. 

The filtrate from the original sodium chloride precipitate, treated 
with salt-saturated 90 per cent, acetic acid, gave a flooculont, chang¬ 
ing to gummy precipitate which was readily and completely soluble 
in water, Tlie solution made exactly neutral was dialyzed without 
showing any evidence -of a hetero-like body, finally concentrated and 
precipitated by alcohol. After being dried at iMf C., the substance 
was only partially soluble in water. The aqueous solution was i*en- 
dered turbid by heat, clear again on cooling, and gave with nitric 
acid a heavy white precipitate as also with acetic acid and potassium 
ferrocyanide. 

Analyzed, it gave the following results : 


Acetic acid precipitate cf ca»eo$e (a deuteroamose f) formed by 
dilute sulphuric acid, 

I. 0*4056 gram substance gave 0*2983 gram H,0=6*52 per cent. 
H and 0*7733 gram 00,=:5F99 per cent. C. 

II. 0-4697 gram substance gave 0*2740 gram H,0=6*48 per cent. 
II and 0-8910 gram CO,=61-73 per cent. C. 

III. 0-6379 gram substance gave 06*5 c. c, N at U-O"* C. and 7521 
mm pressure=14*58 per cent. N. 

IV. 0-4150 gram substance gave 0-0210 gram airh=5*06 per cent 

V. 0*5136 gram substance gave 0-0247 gram asha:4-80 per cent. 
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Percentage compomfion of anthfree mbetavce. 

Avoraffc. 

C 54*08 54*42 .... r^r/JS 

II 0*86 6'Hl . G\U 

N .... - . 15’8« jr)\tS 

This caseoso, instead of being a pure deutero body, appears to be 
a mixture of proto and a deutero as indicated by its behavior towards 
heat and nitric acid; indeed, the behavior of this acetic acid precipi¬ 
tate resembles the acetic acid precipitate of caseose obtained in our 
previous work, where the two bodies w^ere plainly precipitated to¬ 
gether. In comiiosition, while it agrees closely with protocaseose 
formed by pepsin-hydrochloric acid, it has a higher content of carbon 
than the coiTCbponding a deutero, but bears about the same relation 
to the sulphuric acid protocaseose as the a deutero formed by pepsin 
to its oorre8i>onding protocaseose. 

On boiling the original ammonium sulphate-saturated filtrate, a 
second gummy }>recipitate gradually separated from the hot fluid. 
This caseose, after purification by the usual methods and drying 
at 110° C., was entiiely soluble in hot and cold water, and 
was especially characterized by yielding with acetic acid a heavy 
white precipitate, soluble in excess of the acid. With njtric acid it 
also gave a white precipitate, soluble in excess of acid. Cupiic 
sulphate likewise gave a heavy precipitate. The cold water solution 
was not rendered turbid by heat. 

Analyzed it gave the following results; 

ft deiiterocaseoHet formed by dilute nulphuric orAd, 

I. 0*3952 gram substance ga>e 0*230H gram 11,0=0*49 per cent. 
II and 0*7282 gram CO,r=50*25 per cent. C. 

II. 0*3518 gram substance gave 0*2064 gram 11,0=0*51 per coni. 
H and 0*6440 gram CO, =49*92 per cent. C. 

III. 0*4727 gram substance gave 59*2 c. c. N at 15*0‘' C. and 
764*9 mm pressure = 14*81 per cent. N. 

IV. 0*4279 gram substance gave 0*0233 gram ash = 5*44 per cent. 

V. 0*5184 gram substance gave 0‘0219 gram ash = 5*38 per cent. 

Percentage comp<miion of ashfree substance. 

Avoiu^ 

C 58*10 52*77 .... 

H 6*86 0*89 .. 6‘*cS7 

N * .... 16,60 JS'OO 
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Thus, this body, which corresponds to the /J deuterooaseose 
formed by pepsin-acid, has a relatively higher content of carbon and 
also varies in ocftain of its reactions, which resemble rather those 
of a deutero, and even the protocaseose of a pepsin digestion, than 
those of a genuine fi deutero. 

Altogether, the three caseoses sepaiated from the sulphuric acid 
solution of casein, w'hile showing a certain general relationship to 
the caseoses formed by pepsin-hydrochloric acid, are suflSciently 
different in their individual reactions to suggest at least some differ¬ 
ence ir^ their nature. 

(h Caseoaea formed by the actio7i of trypain. 

In subjecting oaseiti to the action of trypsin, care was taken that 
the ferment solution should be as free as possible from all products 
of the self-digestion of the pancreatic tissue. Dried pancreas from 
the ox, prepared according to KOhne’s method, was warmed with 
O'l per cent, salicylic acid at 40® C. for 24 hours, after which the acid 
extract was neutralized and made alkaline with sodium carbonate to 
the extent (►•S per cent. The alkaline solution, well thymolized, was 
wa^cd at 40® (\ for several days in order to convert the albuminous 
matters present into easily diffusible products, after which it was 
dialyzed in running water for some time, and the solution ultimately 
evaporated to dryness at 40® C. This residue, being extracted with 
a small volume of water, gives a fairly pure solution of trypsin, free 
from objectionable impurities. 

In the formation ot the caseoses, 2200 grams of pure, moist casein 
were soaked in 3 litres of 1 per cent, sodium carbonate ior several 
days, and the mixture well thyraoHzed to prevent putrcfactiom The 
trypsin solution was then added, together with some water, and the 
whole warmed at 40® C. At first, the mixture was quite limpid, the 
casein being dissolved in the alkaline fluid, but after two or three 
days, gelatinous lumps began to appear on the bottom of the dish 
and finally a soft coagulum appeared on the surface and all through 
the mixture, resembling the separation of antialbumid. This coagu¬ 
lum gradually disappeared add at the end of five days the digestion 
was stopped, and the alkaline fluid filtered from the undigested resi¬ 
due. The latter was thoroughly washed with thymolized water and 
the washings added to the filtrate. This residue of undigested mat¬ 
ter was found to he insoluble in 0-6 per cent sodium carbonate and 
also in 0^2 per cent, hydrochloric a&id, but on being warmed with 
pepsin-hydrochforio acid it was in time almost completely dissolved. 
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Por Boparation of the oaseoHes the digestive fluid was neutralized 
with dilute hydrochloric acid, giving only a slight neutralization 
precipitate, and the neutral fluid concentrated. When moderately 
concentrated, the solution was placed in a cool place for several 
days to allow as much of the leucin and tyrosin to crystallize as 
possible. The cascoses were then separated from the filtrate, in 
the form of a gummy precipitate, by saturation of the fluid with 
ammonium sulphate. On boiling the filtrate from the first precipi¬ 
tate, and adding still more ammonium sulphate, a second gummy 
precipitate gradually settled out of the hot saturated fluid. This 
precipitate was separated from the fluid, the latter being sa^ed for 
the detection of any peptone formed, washed with hot saturated 
ammonium sulphate solution, then dissolved in water and dialyzed 
until all traces of sulphate were removed, In the dialysis, no sigus 
of any gummy heterocaaeose or other like body was noticed. The 
caseose was precipitated from the suitably concentrated fluid with 
alcohol, boiled refkeatedly with alcohol to free it from any adhering 
tyrosin, and finally dried at 110® C. 

The substance was extremely soluble in water, the fluid remaining 
perfectly clear when heated. Acetic acid produced a heavy precipi¬ 
tate, soluble in excess, and in the acid fluid potassium ferrocyanide 
gave a heavy precipitate. Dilute nitric acid, added to the aqueous 
solution produced a white precipitate readily soluble in excess of acid, 
and when heated showed the xanthoprotein reaction. 

Cupric sulphate also gave a heavy white precipitate. On analysis, 
the following results were obtained: 

deuterocaseose^ formed by trypsin, 

I, gram substance gave 0*1847 gram 6*11 percent. 

H and 0*5990 gram CO^, =48*68 per cent. C. 

II, 0*3459 gram substance gave 0*1871 gram U,O=6*01 per cent. 
H and 0*6120 gram CO,=48*24 per cent. 0. 

III, 0*5399 gram substance gave 6r3*Oo. c. Nat 13*8® C. and 
762*6 mm pressure = 13*63 per cent, N, 

rV, 0*4166 gram subslanc© gave by fusion with KOHfKNo, 
0*0300 gram BaSO^=0*98 per cent. B; after deducting sulphur oi 
ash = 0*95 per cent. 

V* 0*5496 gram substance gave by fusion with koh^kno, 
0*0880 gram BaSO^aw0*96 jier cent, S; after deducting sulphur of ash 
tx, 0*91 per cent. 

THAm AoXa, Vot-. VUf. 13 Nov., 1H88 
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VI. 0*4804 gram Rabstanoe gave 0*0865 gram = 9*59 per cent 

VII. 0*4272 gram substance gave 0*0405 gram a8h=9*43 per cent, 
Vm. Aab from 0*8070 gram substance gave 0*0181 gram BaSO^ 

ssO’OS i>er cent. R. 



Peremtoffe composition of aah-free substance. 

Avemgfe. 
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.. 

$$*74 
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This sample of /3 doutero shows very close agreement in composition 
and reactions with the like body formed by dilute sulphuric acid; 
both being characterieod by the reaction with acetic acid and show¬ 
ing, by their reactions and composition, a closer relationship to the 
proto-liko bodies than their non-precipitation by ammonium sulphate 
would appear to warrant. In composition, however, this body 
shows a much smaller percentage of carbon than the caseose precipi¬ 
tated by acetic acid. 

For separation of the other caseoses formed in this digestion, 
the first ammonium sulphate precipitate was dissolved in water 
and protocasoose precipitated by saturation of the solution with 
sodium chloride. The precipitate, which was not very heavy, was 
pni'ifled by reprecipitation and dialysis. On dissolving the first salt 
precipitate in water quite a little residue was noticed, soluble in 
dilute sodium carbonate, but readily precipitated by the least trace 
of acid. The final neutral solution was concentrated, giving when 
heated a heavy ooagulura which finally came together as a gummy 
mass. The clear fluid, separated from the gum, gave still another 
coagnlnra as the heating was continued. On cooling, the gummy 
matter readily dissolved. As the evaporation continued and the 
fluid became oonoentrated the gnmmy matter dissolved even in the 
hot fluid, and the caseose was finally precipitated while hot with 
alcohol, and the precipitate boiled repeatedly with alcohol for the 
complete removal of leucin and tyrosin. 

In reactions, this body was apparently identical with pretooaseoee 
formed by pepsin-hydrochloric acid, except that with acetic acid and 
also with hydrochloric add it yielded a ^avy White precipitate, sol¬ 
uble in excess of acid. In water It dissolved almost completely, 
the solution, however, becoming tnrbid when heated and If safilduntly 
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coooantrated giving a gammy deposit as the heating continued. 
Farther, the reaction with heat was the only respect in which this 
body difiered from the preceding ammonium sulphate precipitate. 
Owing to insufficient quantity it was not analyzed. 

In the filtrate from the first sodium chloride precipitate, a second 
oaseose was precipitated by addition of a little 30 per cent, acetic 
acid. At first it separated as a flocculcnt precipitate, but on stand¬ 
ing changed to a gummy mass, which dissolved more or less readily 
in water, and completely so when a little sodium carbonate was added 
to neutral reaction. After reprecipitation, the aqueous solution of the 
substance was neutralized, dialyzed, the solution concentrated without 
separation of any gummy matter, and the substance finally precipitated 
with alcohol The precipitate was boiled repeatedly with alcohol and 
finally dried at 110® C. The dried substance was readily soluble in 
water and also in dilute acetic acid, potassium ferrocyanide producing 
in the latter solution a slight turbidity only. Added to an aqueous 
solution of the substance, acetic acid produced a heavy white pre¬ 
cipitate readily soluble in excess of the acid. Nitric acid, likewise, 
produced a heavy white precipitate not so readily soluble in excess. 
Cupric sulphate also gave a heavy white precipitate. The aqueous 
solution of the caseose gave no turbidity whatever, when heated. 

Analyzed it yielded the following results : 


Aeetio acid precipitate of caseom (a deuterocaseose ?) formed by 

trypsin, 

I. 0*5594 gram substance gave 0*3300 gram 11^0=0*55 per cent. 
II and 1*0924 grams CO,=63*26 per cent. C. 

II. 0*3670 gram substance gave 0*2167 gram 11,0=6*53 per cent, 
II and 0*7158 gram CO,=53*19 per cent. C. 

in. 0*3811 gram substance gave 44*4 c. c. N at 12*8® C. and 
765*1 ram pressure =14*07 per cent. N. 

IV. 0*2848 gram substance gave 33*0 c. c. N at 13*4® C. and 
765*6 mra pressure =13*98 per cent. N. 

V. 0*4361 gram substance gave 0*0280 gram ash =6*28 per cent. 

VI. 0*4033 gram substance gave 0*0210 gram ash =5*26 per cent, 

Fereentage composition of ashfree substance, 

* ‘ kveva^o 

C W*«0 56*14 ... 

H 6*91 6*89 . S^90 

N . 14*85 14*75 
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It is thus obvious from the foi*egoiiig that by the action of trypsin, 
casooses are formed of the same general nature as those formed by 
the action of pepsin-hydrochloric acid, and by hot dilute sulphuric 
acid, but with higher contents of carbon. 

In other digestions with trypsin, made 08 ])ecially for the prepara¬ 
tion of casein peptone, these caseoses were again separated and the 
foregoing reactions verified. The quantities, however, wuu’c too 
small to admit of their analysis. 

III. Caaein peptone from experiments by Cfiarlea NorriSy Jr,, Ph.B. 

Bupersaturation of a digestive fluid with ammonium sulphate, 
under proper conditions, suffices to entirely remove the preliminary 
products of proteolytic action. Proper coiiditions, however, are not 
obtained by simply adding the ammonium salt to a cold fluid, for as 
has been already pointed out an additional precipitate of proteose 
can nearly always be obtained, by heating the cold saturated solution 
until a thick crust of the ammonium salt forms on the hot fluid. In 
the present state of knowledge, we assume as peptone any amorphods 
product of proteolytic action preoipitablo by alcohol, and not pre- 
cipitable by heating with ammonium sulphate added to saturation. 
Unquestionably, the albumose precipitated only by long boiling of a 
saturated ammonium sulphate solution, is much nearer to true pep¬ 
tone than those bodies more easily {>rooipitated, but at present we 
arc not inclined to accept as true peptone any body precipitable by 
ammonium sulphate under any conditions whatever. In the present 
series of experiments we have aimed to prepare a casein peptone, 
by the action of trypsin, entirely free from albumose in order to 
study its composition and reactions. 

In the digestion of casein with trypsin, described in the preced¬ 
ing section, the filtrate from the ammonium sulphate saturation was 
heated for some time and the slight gummy film of caseose sep¬ 
arated, after w'hioh as much of the aimnoninm sulphate as possible 
was removed by alternate crystallization, treatment with alcohol, etc* 
The last traces of the ammonium salt were removed by long con¬ 
tinued dialysis in running water, and when finally the fluid gave no 
reaction with barium chloride It was evaporated to a syrup and pre¬ 
cipitated with alcohol The precipitated peptone was freed from 
any adhering tyrosin and leucin by repeated treatment with boiling 
alcohol, and finally dried at 1 0. until of constant weight This 

proved a loog operation. The [leptone was so exceedingly hygro¬ 
scopic and held on so tenaciously to the water, that it was only after 
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long-continued drying that a constant weight was readied and then 
the odor was strongly suggestive of partial dissociation. In a pre¬ 
vious article"* on peptone, attention was called to the peculiar odor of 
valerianic acid almost invariably noticed when the fibrin peptone was 
dried at 110° C., but in that case it was found impossible to' bring 
the product to a constant weight. With casein peptone, the same 
odor was nolioeablo on drying the product for analysis, but after a 
few days heating at 110° C., the weight of the product remained 
fairly constant. 

On analysis, the casein peptone yielded the following results : 


Casein aniipeptone A, 

I. 0 5702 gram substance gave 0*3166 gram 11^0^0*11 per cent. 
H and 0*0961 gram 00^=40*86 per cent, C. 

II. 0*4092 gram substance gave 0*2562 gram 11,0=0*07 per cent. 
II and 0*8000 gram OO,=40*84 per cent C. 

JH, 0*4357 gram substance gave 66*6 e. c. N at 14*0® C. and 762*() 
mm pressures 15*27 per cent. N. 

IV. 0*0534 gram substance gave 83*0 c. c. N at 14*0° C. and 761*0 
mm pressure = 16*18 per cent. N. 

V. 0*9703 gram substance gave 0 0050 gram ash=6*70 per cent. 

VI. 0*4939 gram substance gave 0*0320 gram a8h=0*6O per cent. 
VIT. 0*7032 gram substance gave by fusion with koii + kno, 

0*0380 gram Ba8O^=0*75 per cent. S. 

VIII. 0*0620 gram substance gave by fusion witlj koii-+kno^ 
0*0337 gram BaSO^=0*71 per cent. S.f 


Percetitage composition of ash-free substance, 

Avemgc, 

. 0^51 

16\no 

0*70 0*06 tr6S 

Sb'B7 

loiroo 

Somewhat to our surprise, on testing the purified and dried pep¬ 
tone, we found that its aqueous solution gave a heavy white precipi¬ 
tate with nitric acid, soluble in excess of acid; likewise, a heavy 
precipitate with acetic acid, also soluble in excess; with cuprio sul- 

♦ Kubue and Ohifctotiden, Peptoue Studios, vol. ii 
f The asli cdutdtied only a slight imweighable trace of iiiulpliate 


C 49*94 49*98 . 

H 6*61 0*50 . 

N 16*85 10*26 

8 . 

O . 
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phttte a lieavy precipitate; and on aaturation with ammonium suU 
phate in the cold an abundant gummy precipitate, the latter plainly 
indicating the presence of caseose. As tlie product originally 
gave no precipitate with ammonium sulphate, it would apparently 
follow' that the peptone by long drying at 110^ C. had been, in 
part, reconverted into caseose, and as the solution gave no turbid¬ 
ity by heat it would imply that the caseose formed by the recon¬ 
version of the peptone was the deutero body. Results similar to 
these were obtained b> Ktlhne and Chittenden with fibrin peptone. 

In a second digestion of trypsin, 1 kilo, of moist casein was 
warmed at 40® C. with 4 litres of 0*0 per cent, sodium carbonate 
solution containing trypsin, well thymoli/ed, for one week. On 
the third day, the gelatinous eoagulum already described made its 
appearance, but gradually disappeared and at the end of the week 
there was only a very small residue remaining. The neutralized and 
concentrated digestive fluid, freed from more or less tyrosin by cool¬ 
ing and crystallization, was in this case treated with rock salt to sat¬ 
uration, yielding, however, only a small precipitate of proto- and 
beterocaaeoso, which on purification agreed in reactions with the 
caseoses previously desciibed. Addition of salt-saturated acetic 
acid to the sodium chloiide filtrate fiom the foregoing caseoses, failed 
to give any pn cipitate whatever, and as the saturation of the fluid 
with ammonium sulphate gave only a slight gummy precipitate it is 
evident that in this digestion the casein was almost completely con¬ 
verted into peptone. In older to be quite sure of the complete re¬ 
moval of everything precijiitable by the ammonium salt the mixture 
was boiled for some time with an excess of ammotnom sulphate, and 
the filtmto treated as described under peptone A for the complete 
removal of tyrosm and ammonium sulphate. 

The final product was exceedingly gummy and parted with the 
last traces of adhering alcohol very slowly. In fact, we found it best 
to dissolve the final alcoholic pieoipitate of peptone in a little water, 
and to drive oflT the alcohol from the solution by beat, after which the 
fluid was evaporated and liie gummy peptone finally transformed 
into a friable moss by drying on a water-bath, and at last completely 
dried at 110® C. After its final precipitation with alcohol, an aque¬ 
ous solution of the peptone gave no precipitate whatever, with nitric 
or acetic acid, neither with acetic acid and potassium ferrooyanide 
nor with cupric sulphate, or at the most nothing more than a faint 
turbidity. After being dried at 110® 0. until of constant weighty 
the product then gave a decided gummy precipitate by saturation 
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of its aqueous solution with ammonium Hiiiphaio, and liko peptone A 
gave precipitates with nitric and acetic acid and with cupric sul¬ 
phate. 

On analysis the following results were obtained : 

Vaeein mUipeptone B, 

I. 0*3770 gram substance gave 0*2028 gram H,0=5*96 per cent. 
H and 0*6686 gram CO,=47*26 per cent. 0. 

II. 0*2687 gram substance gave 0*1442 gram 11,0=6*96 per cent. 
H and 0*4667 gram 00,=47*86 per cent. 0. 

III. 0*8732 gram substance gave 44*9 c. c. N at 14*4^ C. and 757*0 
mm pressure=14*81 per cent. N, 

IV. 0*8801 gram substance gave 46*0 e. c. N at 14*0^ C. and 756*0 
mm pres8ure= 14*88 per cent. N. 

V. 0*4760 gram substance gav(‘ 0*0874 gram ash=:7*86 per cent. 

VI. 0*6896 gram substance gave 0*0429 gram ash = 7*95 per cent. 

Percentage eomponition of anh-free sntbatance. 

AvoraK^'. 

O 51-85 51-42 

H 6*47 6*47 . 

N . 15-64 15-61 75-57 

In a third digestion with trypsin, 2 kilos, of casein were wanned at 
40'" O. for five days with 8 litres of 0*6 per cent, sodium carbonate 
containing an active trypsin solution, well thyraolized. At the end of 
the second day, considerable casein antialbumid separated from the 
solution, this time more as a gummy precipitate than as a gelatinous 
coagulum. On the sixth day, the alkaline fluid was filtered from 
the small undigested residue, neutralized, concentrated, and the 
caseoses precipitated by saturation with ammonium sulphate. In 
this digestion, there was present only a very small trace of casoose 
precipitable by saturation with salt, but considerable precipitable by 
salt-saturated acetic acid. After repeated boiling of the ammonium 
sulphate-saturated fluid, for complete removal of caseoses, the peptone 
remaining was separated, purified and dried as already described. 
The product dried at llO"^ C. gave on analysis the following results. 

Casein antipepCom C\ 

X 0‘8104 gram substance gave 0*1720 grain 1X0=0*16 per cent. 
H and 0*5262 gram 00,=46*14 per <3ent. C. 

II, 0*2766 gram substance gave 0*1618 gram 11^0=6*10 per cent. 
H and 0*4688 irram CO.=46 *89 cent. C. 
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III. 0*6432 gram aubatanoe gave 68*0 c. c. N at 14*6® C. and 
766*4 mm preseure= 14*88 per cent. N. 

IV. 0*6280 gram Bubstanoe gave 0*0449 gram a8h=:7*16 per cent. 

V. 0*4000 gram substance gave 0*0288 gram ashaa:7*09 pur cent. 

Percentage eompoRition of aHh‘free suhetaves. 

Average 

0 49*64 49*40 .. 49*53 

H 6*68 6*67 .... 6*00 

N 15*99 15*99 

This peptone, like the preceding, after being dried at 110^ C. gave 
a «mall gummy precipitate on saturation of its solution with ammonium 
sulphate, and also gave a precipitate with nitric and acetic acid, and 
a slight turbidity with cupric sulphate. 

In composition, all three of the peptones show a smaller 
percentage of carbon than the oaseoses formed by trypsin, but 
somewhat to our surprise the percentage of carbon is higher 
than in some of the easeoses formed by pepsin-hydrochloric acid. 
The nature of the substance, however, which at present affords 
but little proof that we have to deal with a single body, the 
extreme difficulty of obtaining it in a condition of dryness suit¬ 
able for analysis, and the almost utter impossibility of freeing 
it from adhering inorganic salts, all tend to throw doubt on the 
analytical data as expressing the composition of pure casein pep¬ 
tone. As already stated, there is unquestionably more or less of a 
decomposition or change attending the drying of the peptone. So 
pronounced is the hygroscopic character of these bodies, that when 
partially dried they will gain weight over strong sulphuric acid, and on 
being taken from the air bath while drying at 119° C. we often no¬ 
ticed on damp days a hissing noise as if from the rapid absorption of 
water. Further, as the drying progressed the odor of valeriatiic acid 
became quite pronounced and on testing the dried product, it was 
often found to have an acid reaction so pronounced in many cases as 
to give a sour taste t(» the peptone, in addition to the characteristic 
bitter. Be(ore drying, the peptones were usually found to have a 
neutral reaction. These facts coupled with the changed behavior of 
the product towards ammonium sulphate, point to a change in the 
nature of the peptone, which may well be assumed to affect tts com¬ 
position, and hence we would have our analytical figures taken with 
some allowance. ♦ 
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We also prepared a peptone, entirely non-precipitable by saturation 
with atnmoniura sulphate, by boiling 20 grams of pure deuterocaseose 
with 600 0 . c. of 3 per cent, sulphuric acid for U hours. This prepara¬ 
tion, after purification, was too small in quantity for analysis, but in 
reactions it showed close agreement with the antipeptoncs prior to 
their long drying at 110® C., viz: non-precipitation by acetic acid atjd 
potassium ferrocyanide, by nitric acid, by cupric sulphate, and by 
saturation with ammonium sulphate both in neutral and in acid 
solutions. 
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VI, — Some Expkrtmeni’s on the Infmtknck of Arabnic and 
Antimony on Glycogenic Function anp Fatty Dbgbnbka- 
TioN OF THE Ltver. Bt R. II. Chittbndbn, ani> J. A. 
Blakb, B,A., Ph.B. 

SaikowHky’e* oft-quoted experiments on rabbits with antimonic 
and arsenious acids have made clear that in both arsenical and anti- 
monial poisoning there is pronounced fatty degeneration of the liver, 
with a lessening of the hepatic glycogen and in some cases even a total 
disappearance of it. With antimonic acid, Saikowsky found in his 
original experiments, that one-half to one gram of antimonic acid or 
other preparation of antimonv per day, for fourteen or nineteen days 
in succession, gave rise to a fatty degeneration embracing the liver, 
kidneys, and even the heart. This has been veriBed by the experi¬ 
ments of Grohe and Moslcr, who also state that in the duchy of 
Brunswick the peasantry give to the geese, when producing the 
famous fatty livers, a certain quantity of the white oxide of antimony 
every day.f With arsenic, Baikowsky likewise found that when 
rabbits are poisoned by a small dose so as to live from three to six 
days, the liver becomes much enlarged and very fatty and the glyco¬ 
genic function nearly or quite abolished. 

It is very evident, therefore, that in large quantities both arsenic 
and antimony have a special action on tissue changes, particularly 
on the liver. In the experiments referred to above, the quantities of 
poison given were quite large and with arsenic, particularly, their ad¬ 
ministration was soon followed by death. As neither of these sub¬ 
stances are ordinarily used in medicine for an acute effect, it seemed to 
us of interest to study the action of small doses on the tissue changes of 
the liver, with a view to ascertaining whether non-toxic doses of these 
two poisons would produce a similar effect It is ordinarily stated 
that in poisoning with antimony, phosphorus, and arsenic the nitro¬ 
genous products of tissue waste appear in the urine in much larger 
quantity than normally, owing to the increased decomposition which 
is going on.J Experiments of our own, however, have shown that 

* Virchow’s Archives, Band xxxiv, p. 78. 

f Quoted from U. 0. Wood’s Tberapeuiios, p. 161. 

I Bruntou’s Pharmacology. Thorapeuties aud Materia iStedloa, p. 760. 
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small repeated doses of antimonious oxide are without influeuoe ou 
the excretion of nitrogen, sulphur, and phosphorus, and that hence 
when taken in non-toxic doses it has no noticea])lo action on proteid 
metabolism.'^ Without doubt, toxic doses do materially affect the 
nutrition of the body, but with a dog of kilos, weight the admin¬ 
istration of repeated doses of antimonious oxide, to the extent of 17 
grains in 18 days, led to no apparent change in the amount of nitrogen 
etc. excreted, although the presence in the 24 hours’ urine of 13-23 
milligrams of antimony (Sb) gave evidence of decided absorption. 

We have therefore tried a few experiments on rabbits and fowls 
to see what effect small repeated doses of arsenic and antimony would 
have on the liver, as indicated by its content of fat, glycogen, and 
sugar. The experiments were made in pairs, in which one animal of 
each pair served as a control for comparison, while tjje other, kept 
under the same conditions of diet, etc. so far as possible, was fed 
each day with arsenic or antimony as the case might be. At the end 
of the period both animals were killed and the livers analyzed. 
Naturally, the animals of each pair were of the same age, from the 
same brood, and so far as possible of the same body weight. During 
the experiment they were kept on a weighed diet of cracked corn, 
meal, etc., and were confined in suitable cages. 

The methods of analysis were as follows: after determining the 
body weight, the liver was quickly removed, weighed and sampled 
by chopping, 10 grams or thereabouts were then weighed o\it accu¬ 
rately, dried on a water bath, ground to a fine powder and extracted 
in a fat extractor with warm ether until the fat was entirely removed. 

For glycogen and sugar, 20-40 grams of the sampled liver were 
thoroughly extracted with hot water, (continuous extraction with 
water, frequently renewed, for several days) the extracts united, con¬ 
centrated to a very small volume and precipitated with a large excess 
of 95 per cent, alcohol. The precipitate of glycogen, etc., was washed 
with alcohol, dissolved in a small volume of cold water to 100 c. c., 
sufficient hydrochloric acid added to make the fluid contain 2 per 
cent. IICl and heated on a water-bath Tor 15 hours. After neutrali¬ 
zation, the volume was made up to 200 c. c. and the sugar determined in 
25 c, c. of the fluid by Allihn’s gravimetric method, and the glycogen 
calculated therefrom. The liver sugar was determined by evaporating 
the alcoholic fluid from the glycogen precipitate, dissolving the resi¬ 
due in a little water, adding sufficient sulphuric acid to make the mix- 

♦Uhltt^dea sad fllako. Studies from Leboretery of Physiological Oliernistry, Vale 
XJuivereityT vol U, p. 94. 
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ture contain 2 per cent. boiling for t\^o hours to convert the 

sugar wholly into dextrose, and then, after neutralization of the acid 
fluid and diluting to 200 c. c., testing its reducing power by Allihn’s 
method. 

Experiment I. 

Action of arsenic o?i a Jowl, 


May 20-24, 

Period of dosing, 

0 1 grain AsaO* dally 

** 26-31, 

0 2“ “ 

ii 

June 1-15, 

0 3“ “ 

u 

Body weiglit May 20, 

6 4 grams. 

Ay control fowl 

1814 grams 

By arsenic fowl 
1814 grams 

Juno 16 , 

1871 “ 

1686 “ 

Weight of liver, June 16, 

+ 67 

28 378 grams 

^ -128 

34 6.35 grams 


TIw hver of li^ showed umnistctkeable signs of fatty degeneration 
Determinattm of fat %n hver, 

A control, 9 210 grams liver gave 0 4347 gram fat, = 3'63 per cent. 

jB araeiuc, 13 848 “ “ “ 1 8661 “ “ =: 13 40 “ 


•+ 0'77 jmr cent. 

Determmatton of glycogen and sugar, 

A, B, 

Weight of hver ueod, 20 167 grams 20-787 grams, 


Glycogen Ay conifrol 


Volume 

uiiid 

Welirlit On 

RUUivnleiit 

In (l«ixtro«e 

aqnlvnlont 
lu gljrcogen 

Total 

amoaiit 

Per 

cent. 

25 c. 0 

0 0744 gram 

U 0380 gram 

0*0342 gram 

0 2736 gram. 

136 

25 

0 0721 

0-0371 

0-03.34 

0 2672 

1*32 

25 c c 

0 1720 gram 

Olyc(»gen By arsenic. 

0 0879 gram 0 0791 gram. 

0-6328 gram 

3 04 

25 

oni.'i 

0-0876 

0-0787 

0 6296 

3 02 

25 c. c. 

0 0299 gram. 

Ay 

0*0169 gram. 

control 

0 1272 gram 

0 63 

26 

0'0332 

oonc 

. - 

0*1408 

0*69 

25 c. a 

0-0185 grun. 

Sugar By arsenic, 

0'0102 gram. 

0*0816 gram. 

0*89 

26 

0-0162 

0‘0091 


0 0728 

0*35 


100 grams of breast muscle from B gave 0 4 milligram of As, 

In this experiment, then, we have as the apparent result of the long- 
continued feeding of arsenic a loss of body weight, a decided iuorease 
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in the weight of the liver, a large increase in the liver fat, a gain in 
the amount of liver glycogen, and a loss in liver sugar. 

Ehptrimmt II. 

Action of arsenic on a fowl. 

Period of dosing. 

May 20-24, 0*1 grain AsaOs daily. 

“ 25-31, 0-2 “ “ 

June 1-16, 0*3 “ “ 

“ 10-18, 0*4 “ 

7 0 grains. 

Towards the end of the experiment the arsenic fowl appeared to 
be suffering somewhat from the toxic action of the poison, consequently 
the arsenic was discontinued after the 18th, but the fowl died on the 
2lBt, and was immediately analyzed. 

• A, control fowl. arsenic fowl. 

Jlody weight May 20, 1644 g^ama. 1631 grama. 

“ “ Juno 21, 1767 “ 1247 “ 

4-113 -284 

Weight of liver, Juno 21, 56 8.30 grams. 33*729 grama. 

Determination of fat »n liver. 

control, 13'740 grama liver gave 0*7462 gram fat, s=s 5*40 per cent. 

71, arsenic, 10*179 “ “ ** 0*4026 “ “ =: 4*83 

—0*57 per cent. 

Determination of glycogen, and sugar. 

A. B, 

Weight ofllvor used, 42*090 grama. 23*660 grama. 

Glycogen ^4, control 


Volnmc 

WelgUt Cu. 

Equivalent 

In (lextroae. 

Equivalent 
in glycogen. 

Total 

atnonnt. 

Per 

cent. 

26 0. C. 

0*6213 gram. 

0*2500 gram. 

0*2250 gram. 

1*8000 gram. 

•1*27 

26 

0*6238 

0*2604 

0*2363 

1*8024 

4*28 

35 c, c. 

0*0360 gram. 

Sugar A, control. 

0*0188 griun. . 

0*1604 gram. 

0'35 

25 

0*0370 

00198 


0*1684 

0 :n 


In JB, no trace of a reduction could be obtained for glycogen and 
only an unweighable trace for sugar. 

In this ex|)eriment, therefore, we find a decided loss in body weight 
under the influence of the arsenic, a loss in the weight of the liver, a 
slight diminution in the liver fat and nearly a complete disappear¬ 
ance of both glycogen and sugar. 
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Experiment III. 

Action of areenie on a rahhit 

Period of dosing. 

May 26-31, 0*2 grain As.^Oa daily. 

June 1-16, 0‘3 

16-23, 0-4 “ “ 

O'l grainfl 
A, control rabbit. 

Body weight May 26, 1644 grama. 

“ June 24, 1016 “ 

.^2B 

Weight of liver June 24, 61-360 grams* 

Pstermination of fat in Inw. 
oontrol, 16-320 grams liver gave 0-4126 gram fat, 
j 8, araenie, 14-435 “ “ “ 0-2888 “ “ 

—0*69 per cent. 

Determination of glycogen and sugar. 

A. B. 

Weight of liver used, 45*940 grams. 32-826 grams. 


Glycogen A control. 


Volume need 
for reUactlon. 

Weight Cn. 

Equivalent 

In dextrose. 

Rqnlvftlent 
tu glyoogcn. 

Total 

amount. 

Per 

cent. 

25 C. c, 

0-2036 gram. 

0*1045 gram. 

0*0940 gram. 

l'H800 grams. 

4*13 

25 

0-2027 

OlOil 

0-0937 

l-8t40 

4-07 

26 c. c. 

0’5230 gram. 

Glycogen By 
0*2603 gram. 

arsenic, 

0*2252 gram 

1*8016 grams. 

6*67 

26 

0*6228 

0-2500 

0*2250 

1*8000 

6*54 

26 c. c. 

0*0177 gram. 

Sugar A, control. 

0-0098 gram. 

0*6784 gram. 

0*11 

25 

0*0173 . 

0*0097 


0*0776 

0*16 

26 c. c. 

0*0254 gram. 

Sugar By arsenic, 

0*0137 gram. 

6*1098 gram. 

0*34 

25 

00232 

0*0126 


0*100$ 

0*31 


100 grams of muscle tissue yielded 0-8 milligram of Jls. 

Hm, we find under the influenoe of the ersenic, an apparent gaini 
though slight, in body weight, an evident diminution in the weight 
of the liver^ togetiber with a diminished peroentage of liver fat. Ap¬ 
parently, however, the amount of liver glyoogen and sugar are some¬ 
what inereased. The liver showed no approaph to fatty degeneration 
on wcrosco^^ 

’i^ Ttie flycogeu solutloti after hoUiiig with add, etc,, Was made up to 000 o. c. inelead 
of 200 c. 0. ' 


4-84 

46*760 grams. 

as 2*69 per cent, 

as 2*00 “ 


By arsenic rabbit 
1502 grams. 
1686 
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JSxperiment IV. 

Action of antimony on a fowl. 

Pei %od of doetng. 

May 20-'24, 0*2 grain SbgOt daily. 

“ 25-31, 0-4 “ “ “ 

June 1-7, 0*6 “ “ 

' “ 8-14, 0*8 “ “ 

13*6 grains. 


Body weight May 20, 
“ “ June 16, 


.4, control fowl. 
1609 grama, 
1631 “ 

-28 


Weight of liver Juno 16, 22*995 grama 

DeterminaMon of fat in liver. 
vl, control, 7*985 grams hvor gave 0*4600 gram fat, 
antimony, 11 409 “ “ “ 0 6741 “ “ 


Pettrmtnalion of glycogen and Sugar. 

A. 


Weight of liver used, 


15*010 grams 


Volamo used 
for rmlnctlon 

Woigbt Cn 

25 0 c. 

0*0577 gram. 

25 

0*0663 

25 c. 0 . 

0*1011 gram 

25 

0*1015 

25 c. c. 

0*0198 gram. 

25 

0*0211 

25 c. c. 

O’OSOO gram. 

25 

0*0277 


Glycogen 4, control 

R4a1v»loat Kqalval«at 

In doJCtroM) In glycoaon. 

0*0296 gram. 0*0266 gram. 

0*0289 0*0260 

Glycogen antimony 
0*0514 gram. 0*0462 gram. 
0*0616 0*0464 

Sugar 4, control 

0*0109 gram. 

0*0116 . 

Sugar J3, antimony. 

0 0160 gram. 

01)I4H . 


7?, antimony fowl 
1616 grama, 

1828 “ 

+ 212 

31*799 grams 

=r 5 76 per cent 
= 5*91 

+ 016 per cent 
B. 

20*390 grama 


Total 

amount. 

Per 

rent 

0*2128 gram. 

1 41 

0*2080 

1*38 

0*3696 gram 

1*81 

0*3712 

1 82 

0*0872 gram 

0*58 

0*0920 

0*61 

0*1280 gram. 

0*62 

0*1184 

0*58 


}00 grams of breast muoole garo 1*2 milligrams Sb. 

Tbdoe resnltB would seem to indicate that antimomous oxide tends 
to incireaee the body weight, and apparently also that of the liver. 
The liver fat is obviously not much afibote<i in this experiment, while 
the glyoogeO shows a slight inorease in the antirnonial fowl 
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Experiment V. 

Action of antimony on a fowl. 

Period of dosing. 

May 20-24, 0*2 grain SbaOa daily. 

26-31, 0*4 “ 

June 1- 7, 0*0 “ “ “ 

“ 8-16, 0*8 “ “ 

“ 16-19, 10 “ “ “ 

18*4 grains. 

Ay control fowl. By antimony fowl 

1701 grama. 1767 grams, 

1644 “ 1814 “ 

~57 

Weight of liver Juno 20, 34*177 grama. 

Determination of fat in liver. 

A, control, 9*477 grams liver gave 0*3890 gram fat, 

By Antimony, 9*679 “ “ “ 0*6088 “ “ 

-f 1*21 per com. 

Tlie appearance of the Hver in B indicated fatty degoncratiou. 

Deterifritnation of glycogen and sngar 

A, H, 

Weight of liver used, 24*700 grams. 25 871 grams. 

Olycogen Ay control. 


Volume used 
for redaction. 

weiffht cu. 

KdatTUlont Kqulvalent 

in dextrone. in glyoogen. 

Total 

itmounr. 

Per 

cent. 

26 c. c. 

0*2253 gram. 

0*1160 gram. 0*1044 gram. 

0*8352 gram. 

3*38 

26 

0*2263 

0 1160 0*1044 

0-8352 

3-88 

26 c. c. 

0*2480 gram. 

Glycogen By antvnony, 

0*1281 gram. 0*1163 gram. 

0*9224 gram. 

3*66 

25 

0*2479 

0*1280 0*1160 

0*9200 

3*56 

26 c. c. 

0*0360 gram. 

Sngar Ay control, 

0*0189 gram. 

0*1612 gram. 

0*61 

36 

0*0360 

0*0189 . 

0*1612 

0*61 

26 0. 0. 

0’0S83 gram. 

Sugar By unHmony, 

0*0300 gram. . . _ 

0*1600 gram. 

0*62 

25 

0*0372 

0*0196 _ 

0*1660 

0*60 


100 grams of breast muscle gave 1*3 milligrams Sb. 


In this experiment, there was prononnoed fatty degeneration of the 
liver in the antimonial fowl Further, as in the last experiment, there 
was apparently a slight increase both in body weight and in the 
weight of the liver. 


+ 6 '? 

35*440 grams 

ar 4*10 por (ient 

r- 5*31 “ 


Body weiglit May 20, 
“ “ June 20 




and Antimony on Glycogenic fufu*tio7iy etc, 113 

CorrcBponding with the fatly degeneration, there was found 3‘2 per 
cent raore fat in the antimonial liver than in the control. 

The liver glycogen was also slightly increased under the influence 
of the antimony. 

Ej^geriment VI. 

Action of antimony on a rabbit. 

Period of dtmny. 

May 25-31, 0 4 grain Sh^Oj daily 

June 1- 7, 0*6 “ “ “ 

“ 8 - 16 , 0 8 “ 

“ 10-21, 1*0 “ “ “ 

19*4 grains 

Aj control mhlnt J)* antimony rabfni 

Body weight May 25, 2012 grams. 1814 grains 

“ “ Juno 23, 1998 1701 “ 

— 14 -11.3 

Weight of liver .Tune 23, 38*219 grams 42 741 grams 

Determination offal %n liver. 

A, control, 9 375 grams liver gave 0*3675 gram fat, as 3 81 per cc*nt 
J9, antimony, 10*971 “ “ “ 0*3432 *» “ ss 3 12 ‘ 

—0 G9 por cent 

Determination of glycogm and mgai, 


A, B 

Weight of liver used, 28*844 grama. 31 *7 70 grams 

Glycogen A^ control 

Volamo oacid R<iniv*lent Rqnivaloiit Tola) Ct r 

for reduction Weight Cu. iu dextroee. In glycogen amount rent 

26 c. c. 0 0431 gram 0*0224 gram 0 0201 gram 0 1008 ram. 0 55 

26 0*0441 0 0229 0*0206 0 1048 0 57 

Bugar control 

26 0 c 0 0446 gram. 0*0231 grain . 0 1848 gram 0 04 

26 0*0440 0*0229 0 1832 0 63 


In there was no reduction for either glycogen or sugar. 

100 grama of rouscio gave 1*0 milligram 8b. 

In this experiment, towards the end, the animal was evidontty suf¬ 
fering from tfefe toxic action of the antimony, and the body weight is 
seen to be noticeably diminished. The weight of the liver, however, 
was apparently increased by the antimony, although there was a 

UWft two days the antimony rabbit ate very httlc llenoe, tlio oxide was not 
given alter the Slat. The animal was evidently muoii affected by the autiuiouy and 
Its general nutrition was at the last y¥ry poor 
Tbaiwl Oown, Voh, VIH, 


15 


Drc., 1888 . 
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diminatiou in the liver fat, and a complete disappearance of both 
glycogen and sugar. 

While these experiments are far too few in number to generalize 
from, yet it would appear that small doses of antimoiiious oxide long 
continued tend to increase body weight, and particularly the weight 
of the liver. Further, the increase in liver weight is accompanied 
by an increased percentage of fat and a slight increase of liver 
glycogen. 

With oorreapotiding doses of arsenious oxide, on the other hand, 
the results would indicate a diminution in body weight, likewise a 
diminution In the weight of the liver and also in the amount of liver 
fat. As regards glycogen, two of the results show an increased 
amount in the arsenical livei*®, while in one experiment there was a 
total disappearance of glycogen. On the other hand, as Experiment 
No. I indicates, there may be, with small doses of arsenic, a very 
pronounced fatty degeneration of the liver, accom})anicd by an in¬ 
creased liver weight and an increase in the ]>eroentag<‘ of liver 
glycogen. 



VII. —TnK Nature and Chemical Composition of the Myosin 

OF Muholk Tissue. By R. II. Ciim’RNDKN and G. Wyckoff 

Cummins, Pji.D. 

In spite of the interest attached to this peculiar f»rotei(l substance, 
little attention has been directed to its chemical nature since the 
time of its discovery by Kiihne.* In fact, Danilewskyf is the only 
investigator who appears to have studied its chemical relations to 
any extent, and so far as we are aware no attempt has over been 
made to ascertain its chemical composition. With this fact in mind, 
it has been the main object of the present investigation to study the 
chemical composition of pure myosin, and to detennine the differ¬ 
ences that may exist in the chemical nature, or in the properties, of 
myosin prepared from various animal sources, irnfortunately, our 
work was completed before Ilalliburton’sJ; recent paper on muscle- 
plasma was published, otherwise we should have attempted to verify 
some of his interesting discoveries reiSjarding the muscle clot, and 
possibly have modified somewhat the character of our work. 

The researches of Ktthne, Hoppe-Heyler,g Weyl,|| and Danilewsky 
have shown that myosin, both from the animal and vegetable king¬ 
doms, is a globulin body, soluble in dilute sodium and ammonium 
chloride solutions, as well as in sulphate of magnesia and sulphates 
of the alkalies, and preoipitable therefrom either by the addition of 
salt in substance or by dilution with much water. As stated by 
Danilewsky, myosin is most advantageously extracted from muscle 
tissue by ammonium chloride, in solutions of from 7-2o percent. 
We have, likewise, found this to he the case by comparative tests, 
and have, therefore, in all of our preparations of myosin for analysis, 
used ammonium chloride as the extractive, preferably of 15 percent, 
strength. For separation of myosin from the ammonium chloride 

^Kftbue, Protoplasma, Leipzig, 1864. Also Lohrbuch der phyeiolugnche Ohomie. 

f Myosin, soino Darstelhmg, Klgonscliafteti, Umwandinng in Syntonm und Hdrkbil- 
dung auB domselben. Zoitsobrlft fur physiologische chemie. Band v, p 158. 

J Journal of Physiology, vol. viii, p. 1 Ja. 

§ Handbueh der Chom. Analyse, 4 Aufiage, p. 23G. 

IBeltrage zur konntniss Ihieriacher und ptianzlichor eiweiaskorpor, Zeitschrift fur 
physiologlsohe Ohemle, Band i, p. 72. 
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solution we have mainly employed two methods, either dilution with 
a large volume of distilled water, or dialysis of the ammonium 
chloride solution until the salt is entirely removed. In this latter 
process, we have Oi«^h observed that the separation of myosin 
partakes more of the nature of a coagulation than of an ordinary 
precipitation. A moderately sti'ong ammonium chloride solution 
of myosin, on being placed in a parchment bag and suspended in 
running water, will ordinarily at the end of two or three days be 
converted into a semi-solid, jelly-like mass, which later on contracts 
more or less, but still shows all the oharaoters of a genuine clot. 
In fact, we are inclined, with Halliburton, to consider this a genuine 
re-ooagulation rather than a precipitation. We are inclined, how¬ 
ever, to believe that separation of myosin by dialysis is hardly as 
satisfactory in the preparation of small quantities, as precipitation by 
water, since on dialysis the jellying of the myosin naturally tends to 
enclose some of the salt and also any other proteids possibly present 
in the solution, while by pi»eoipitation with water the myosin is floo- 
culent, easily washed and thus more surely freed from both salt and 
albumin. 


Myosin A, from ox musck. 

The first sample of myosin was prepared from a freshly killed ox. 
The finely chopped muscle from the thigh was freed, so far as possi¬ 
ble, from all traces of blood and soluble albumin by long soaking 
and frequent kneading with water. The water was frequently 
changed and kept thoi*oughly thymolized so as to prevent any ap¬ 
proach to putrefaction. When the washings failed to give any tur¬ 
bidity by heat, or by acetic acid and potassium ferrooyantde, the 
washed tissue was placed in 10 litres of a U per cent, solution of am¬ 
monium chloride for extraction of the myosin. The resultant opales¬ 
cent fluid was filtered through paper and the myosin precipitated 
by saturation with sodium chloride. The precipitate was quickly 
strained off, dried somewhat between folds of filter paper, dissolved 
in a small amount of water and repreoipitated by treatment of the 
fluid with a large volume of water. The precipitate so obtained 
was washed with water until the washings gave no reaction for 
chlorides, when it was treated with weak alcohol and finally with 
96 per cent, and absolute alcohol, and ether. 

When paitially dried, It was ground fine and further dried at 110'' 
C. until of constant weight, fbr analysis* 

Its composition is shown in the accompanying table. 
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Myosin B^from ox mmcle. 

A solution of myosin in 16 per cent ammonium chloride was pre¬ 
pared from 4 kilos, of freshly killed beef, as described under A. 
The myosin was then separated from the solution by dialysis, con¬ 
tinued until nearly all of the chloride was removed. The last traces 
of the ammonium salt were separated by filtration of the gelatinous 
myosin throngh chamois skin, and washing with water. The prepa¬ 
ration was then treated exactly as A, and dried at 110® C. for analysis. 

By long oontinued contact with water, as in dialysis, the precipi¬ 
tated or coagulated myosin is rendered insoluble in dilute salt solu¬ 
tions, as noticed by Weyl and others, hence in this preparation it was 
not possible to purify the substance by rcprecipitation. 

The composition of the product (see tlio accompanying table) is 
essentially the same as that of the preceding prcpai*atlon. 


Myosin C^from sheeft's inuschi. 

# 

This sample of myosin was obtained from fresh mutton in essen¬ 
tially the same manner as the preceding preparation, viz : by extrac¬ 
tion of the thoroughly washed tissue with 15 per cent, ammonium 
chloride, and separation of the myosin by dialysis. 

On analysis, it was found to possess a somewhat higher percentage 
of carbon than the two myosins from ox muscle, but in other respects 
it was identical with them. 


Myosin Byfrotn calf''8 niusch, 

A solution of myosin was prepared from 3 kilos, of fresh, lean mus¬ 
cle from a young calf, by extraction of the thoroughly washed tissue 
with 16 per cent, ammonium chloride solution. 

Prom one-half of the filtered fluid, myosin was precipitated by 
dilution with water and purified by washing with water until chlo¬ 
rides were entirely removed. It was then washed with weak alcohol, 
finally with absolute alcohol and ether, and then dried at 110® C. for 
analysis (D‘). 

From the other half of the ammonium chloride solution, myosin 
was separated by addition of ammonium chloride in substance. The 
precipitate was freed from excess of ammonium chloride by addi« 
tion of just enough water to dissolve the salt, after which the floo- 
oulent myosin was strained off, dissolved in a Utile water, and precip¬ 
itated by pouring the solution into a large volume of water. It was 
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.then washed with #ater, alcohol, and ether, and dried at 110° C. 

(iv). 

The composition of both products is shown in the accompanying 
lables. 

From the analytical data it is seen that the two preparations show 
close agreement, although there are minor differences; D^, lor exam¬ 
ple, containing a slightly higher poroentage ol carbon and a corres¬ 
pondingly lower percentage of nitrogen than 1)^ Further, D” con¬ 
tains less than half as much ash as the other preparation. Both show 
fairly close agreement with the myosins from ox muscle, with per¬ 
haps a slightly higher average percentage of nitrogen. 

Myosin Ey from fish., 

So far as we are aware, little attention has been paid to the my¬ 
osin from fish flesh. Myosin is assumed to be present and is supposed 
to be of the same general nature as the myosin from other forms of 
muscle tissue. 

We first tried the separation of myosin from fresh cod {Gadvs 
callarias or G, morrhnn)y using 2 kilos, of the fresh, l^an tissue ob¬ 
tained in market. The final ammonium chloride extract (15 per 
cent.) failed to give anything more than an insignificant precipitate, 
either by dilution with water or by saturation of the fluid with 
sodium chloride. 

A second preparation was attempted from the flesh of the halibut 
{Hippoglossus vulgaris ); 2*5 kilos, of fresh tissue, free from faaci», fat 
and integument were thoroughly extracted with thymolized water 
for several days, the chopped tissue being well rubbed up with the 
water to insure complete removal of soluble albumins, etc. The 
thoroughly washed fibre was then triturated with a 15 per cent, 
aminoniuni chloride solution and allowed to stand in contact with it 
for 24 hours. The filtered fluid gave a decided precipitate on boiling, 
and also on addition of salt to saturation. 

Myosin was separated from the ammonium chloride solution by 
dialysis as a more or less gelatinous precipitate, and was prepared 
fof analysis by washing with thymolized water, and treatment with 
alcohol and ether. 

Dried at 110° O. until of constant weight, it yielded the following 
results: 

I. 0’dd35 gram substance gave 0*2043 gram H,0 == 0 08 per cent. 
H and 0*626Y gram CO,= 61*16 per cent. C. 
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IL 0’4895 gram subBtanoe gave 67*8"^® N at 16’4^ C. and 761*6*“® 
pressure ss 16*60 per oent. N. 

in. 0*4969 gram substanoe gave 0*0116 gram ash =: 2*86 per oent. 
Percentage composition of ash-free substance, 

C 52*39, H 6*97, N 16*74. 

The amount of myosin obtained from the fish muscle was not at 
all commensurate with the amount of flesh experimehted with. 
Danilewsky,* however, found in the muscle tissue of the perch 8*66 
per cent, of myosin as contrasted with 7*6 per oent. in ox muscle. 
Whether our inability to separate a corresponding amount from the 
tissue of the cod and halibut was due to the character of the tissue, 
to its possible staleness, or to inferior methods of separation we 
cannot say. Certainly, the yield of myosin in our case was not as 
great as from the muscle tissue of the ox, calf, lamb or sheep. 

In composition, and in such reactions as we were able to try, the 
fish myosin was not unlike the myosin from other preparations. 

Myosin JFJ from ox muscle. 

A solution in 16 per oent, ammonium chloride was prepared as in 
preceding cases aud the myosin precipitated by addition of a large 
amount of water. 

One half of the precipitated myosin was washed with water until 
all ammonium chloride was removed, then with alcohol and ether, 
and dried for analysis (F*). 

The other half of the myosin was washed somewhat with water, 
not enough to render it insoluble, then dissolved in 10 per cent, 
sodium chloride solution, reprecipitated by dilution with water, thor¬ 
oughly washed and dried (F“). 

The composition of the two products is shown in the accompanying 
tables. The results show close agreement with each other, and with 
the preceding preparations. 

Myosin 0^ from ox musde. 

According to Danilewsky, a 15 per cent, solution of ammouiuro 
chloride is stronger than necessary for the extraction of myosin fvom 

♦ Ueber die AhbSnghigkeit der contracdioniart der niuslEelu von derfisengeu ver- 
bidtuiMen eiolger ihrer Besbmdtheile, 2eitsohrirt physiologiadhe Ohemle. Baud 
vii, p. 124. 
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tntisole tissue. In fjaot| mioroaoopio examination showed that 15 per 
cent, solutions of this salt generally cause destruotion of the muscle 
fibres, while weaker solutions of the ammonium salt, as 5 per cent, 
extract the myosin equally well, without injuring the structural 
elements in the least. 

Thinking that possibly a purer myosin might be obtained by the 
use of a weaker salt solution, several kilos, of thoroughly washed 
muscle tissue were rubbed up with an excess of 5 per cent, ammo¬ 
nium chloride and kept in contact with it for 48 hours. From the 
filtered solution, myosin Was separated by addition of a large volume 
of water and the product washed and dried for analysis (G*). 

The tissue remaining after extraction as described, was treated 
with a fresh 5 per cent, solution of ammonium chloride, and from 
this fluid a second precipitate of myosin was obtained by addition of 
water. This also was washed and dried for analysis (6“)* 

The residue of tissue still remaining was then extracted with a 15 
per cent, solution of ammonium chloride. The extract so obtained 
gave a flooculent precipitate on saturation with sodium chloride, and 
a coagulum appeared on boiling the solution, but no precipitate could 
be obtained on addition of a large volume of water. It is thus evi> 
dent that there was an almost complete extraction of myosin by the 5 
per cent, solution of the ammonium salt. 

On precipitating the small amount of myosin present in the 15 per 
cent, ammonium chloride solution by saturation of the fluid with 
salt, a clear filtrate was obtained which gave a turbidity on boiling 
and also on addition of acetic acid and potassium ferrooyanicle, thus 
showing the presence of a small amount of soluble albumin. 

The composition of the two myosins, as seen from the accompany¬ 
ing tables, does not differ at all from that of other preparations. 


MyoHn JST, from museh of nheep. 

In this preparation, the thoroughly washed and chopped muscle 
was partially extracted with a 5 per cent, ammonium chloride solu¬ 
tion, and the myosin separated by addition of water. It was then 
woahed and dried for analysis (H% 

The residue of tissue was extracted with a 15 per cent, solution of 
ammonium chloride and the myosin separated from this solution, 
likewise, by addition of water (H**). 
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HAhumI: of the Analytical Results. 




(J 

Ti 

N 

s 

() 

My own A, from 

ox_ 

5»*84 

7-13 

16*89 

1*49 

31-66 

B, 


53-6J 

7*09 

16-58 

j 

1*25 

33-63 

C, “ 

nheep . 

68*24 

7*12 

j 16*46 

1-38 

21*96 

“ D’, “ 

calf 

.'iSW 

7*11 

17-14 

1*88 

21*58 

“ D", “ 

4 i 

52*97 

M3 

16-«« 

1 

1*25 

31-66 

“ E, “ 

lialibui -. 

52*89 

0*97 

16-74 

— 


i« <* 

ox - - . 

52*99 

7*11 

16*78 

1*29 

21*88 

*» Pll ^ 4 4 

“ - 

52-Ha 

7*10 

16*74 

1*81 

33-03 

O', “ 

“ 

5.ao5 

7*19 

16*62 

MH 

22*06 

G'«, •* 

4 i 

62*H2 

7*11 

> 16*80 1 

1 1 

1*16 

22*11 

“ H’, “ 

ftiieep 

52*84 

7*10 

16*91 

1*28 

21*87 

“ H", “ 

“ . 

52*57 

7*10 

16*84 ' 

1*16 

22*88 

44 J 

ox. 

52*79 

7-13: 

1 

16*86 

t 

1*26 , 

21*97 

Average- ' 

. 

52*82 

1 

7*11 

16*77 

1*27 

21*90 

Fibrinogen* 

- 

52*93 

6*90 

16*66 

1-25 

22*26 

Fibrin* . - 


52*68 

6*88 

16*91 

1*10 I 

22*48 

Paraglobulin* . 


62*71 

7*01 

15*85 

1*11 1 

23*82 

Egg albuminf -. 

1 

62*18 

6 98 

15*81 

1*87 ! 

1 

28*21 


♦ llammarMeu, Jahrosljericht <lor Thierohomte, voi. x, p. 11. 
f Oliittotidon and Bolton Studios from La>K)ratory of PhysioloKical Oh(MinHtr\, 
Yale Uul?er8ity, vol ii, p. 134. 
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The two produotB are seen to be practically identical in compo¬ 
sition, and show close agreement with the other preparations of 
myosin. 


Myosin lyfrom muscle of ox. 

This, the last product analyzed, was obtained from an ammoninm 
chloride extract of the washed muscle tisBue from a freshly killed 
ox, by dialysis. After being washed and dried at 110*^ C, it was ana¬ 
lyzed with the results shown in the accompanying table. 

On comparing now the composition of the thirteen preparations of 
myosin analyzed, there is seen to be a very close agreement through¬ 
out. Further, on comparing the average of the analytical results 
with Hammarston’s figures for fibrinogen, the composition of the 
two bodies is seen to be almost identical. Compared with egg 
albumin, tlie most striking difference in composition is the low 
content of sulphur, and even if we assume with Danilewsky* that 
the sulphur of the ash comes from the sulphur of the myosin the 
correction therefor would not materially lessen the difference. 
Myosin also contains nearly one per cent, more nitrogen than egg 
albumin. 


Coagulation of myosin solutions 

According to Ktthne,f the coagulation of myosin in a 10 per cent, 
sodium chloride solution occurs at 56-60® C. WeylJ obtained similar 
results. Danilewskyg states that a 12-15 per cent, aramonium chloride 
solution of myosin becomes somewhat turbid at 42-43® C., decidedly 
turbid at 45-60® C., while at 56® C. a flocoulout precipitate sep¬ 
arates. The same investigator also found that the more concentrated 
the ammonium chloride solution was, the lower the temperature at 
which the turbidity and separation of a precipitate occurred, although 
never below 40® C. In common with other proteid bodies a slight 
degree of acidity lowers the temperature of coagulation, while a cor¬ 
responding degree of alkalinity raises it. According to the recent 

^ Zeltschrift fUr Physiofogisebe Cberole, Bmid v, p 161. 
t Lehrbuch d«r Physiologisehen Cliemle, p 276. 

% Zoitaebrift ftii* Pbysiologische Cbenno, Band !, p. 77 
g Zeifcschrift fttr Physiologische Ohemie, Baud t, p. ICC. 
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work of Halliburton,musole-olot or myosin is formed from a sub- 
$tanoe (myosinogcn) in the rauscle-plasraa which coagulates by beat 
at 47° C. and 56° C., thus indicating that it probably consists of two 
distinct proteids which coagulate at these temperatures respectively. 
Further, Halliburton considers that whenever myosin is dissolved in 
a suitable saline solution, it is at once re*converted into myosinogen. 
Of rather into two proteids which resemble myosinogcn in that they 
have the same heat coagulation temperatures and that they are con¬ 
vertible into myosin by dilution of their saline solutions. In salted 
muscle-plasma, Halliburton recognizes five distinct proteid bodies, 
distinguishable by fractional heat coagulation, viz : 

47° C., a flooculent, somewhat sticky precipitate, 

56® C., a more abundant and very sticky precipitate. 

63° C,, a finely flocculoiit precipitate, not sticky. 

78° C., a finely flooculent precipitate, not sticky. 

A non-coagulablo alVmmose. 

Of these, the two proteids coagulating at 47° C. and 56® C., make 
up the muscle-clot or myosiu. 

With these preliminary statements, we proceed to the results ob¬ 
tained in our study of the coagulation points of the different myo¬ 
sins, simply prefacing, it with the explanation that our experi¬ 
ments were performed previous to reading Halliburton’s paper. 
Naturally, the temperature of coagulation offers the simplest and 
surest means, in conjunction with the determination of composition, 
of detecting any difference in the character of the myosins from 
different sources. And with this as the main object the following 
experiments were tried. In every experiment, the muscle tissue was 
chopped quite fine and very thoroughly extracted with water, well 
thymolized, prior to solution of the myosin with the saline fluid. 

We first demonstrated to our satisfaction that a 5 per cent, ammo¬ 
nium Chloride solution of myosin invariably coagulates at a lower 
temperature tlnan a 5 per cent, sodium chloride solution, and furtlier, 
ih^i the original saline extract of washed mnscle shows a]>proxi- 
mately the same temperature of coagulation as the salt solution of 
precipitated myosin. 

♦ Joiitofil of [’hy»ioU)gy, vol. riii, p. i4H. 
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'('urbkllty. 

Flocculent 

precipitate. 

A. 

5 per cent. extract of sheep’s muscle. 

4^^^ C. 

47" C. 

B. 

5 per cent. NH^Cl solution of 11,0 precipi¬ 
tate of myosin, from A. 

44*^ 

48" 

i). 

5 per cent. NaCl solution of 11^0 preri|)itate 
of myosin, from A. 

57" 

52" 

1). 

per cent. NH^CI extract of ox muscle. 

40" 

44" 

K. 

5 per cent. Na(1 solution of H^O pn'cipitate 
of myosin, from D. 

57" 

02'^ 

F. 

5 per cent. NH/)l extract of lamb’s muscle. 

44" 

47" 

0. 

5 per cent. NaCl solution of H^O precipitate 
of myosin, from F. 

61" 

57" 

H. 

5 per cent. NH^Ol extract of calf’s muscle. 

41" 

44" 

I. 

5 per oeut. NaCl extract of sam(‘. 

53' 

55" 

J. 

5 per cent. NII^CI extract of breast muscle 
from chicken. 

43" 

46" 

K. 

5 per cent NaCl extract of same. 

53" 

57" 

L. 

5 per cent. NU^Cl extract of leg muscle from 
chicken. 

45’ 

48" 

M. 

5 f>cr oeut. NaCl extract of same. 

55" 

6i" 


In all of these trials, the filtrate from the floceuleii^t precipitate 
failed to show any further coagulation, although the temperature 
was raised to above 75® C. 

The results show a varying difference in the coagulation points of 
the ammonium and sodium chloride solutions, but on an average the 
difference amounts to eleven degrees. It further appears that the 
myosin solutions (in NaCl) from lamb, calf, and chicken muscle have 
a somewhat lower coagulating poiiit than the corresponding extracts 
from ox and sheep muscle. 

In another series of results, shown in the accompanying table, the 
same diffei*enoc in coagulation point shows itself, and it is further seen 
that the extracts from rabbit’s and halibut’s muscle have a still lower 
coagulating point. Further, in this series of experiments^ the filtrate 
from the first coagulum gave a second precipitate on nising the tem¬ 
perature, and in the case of the muscle from ox and lamb, a third 
coagulum was obtained at 74*^ C. 
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Coagulation of Myosin Solutions. 

Nature of the Solution Coagulation of tho Solution, j Coagulation of the filtrate. 


5 per cent. NaCl. 

Turbidity 

Flocculent 

precipitate 

Turbidity. 

Flocculent 

precipitate 

Hheep’e muwle. 

67 0. 

ar 0. 

68" C. 

78" C. 

Ox 


58 


66" 

72" 

EahbitV 

it 

nr 

57" 

62" 

66" 

Pig’8 

.. 

nr 

60 

66" 

70' 

Lamb’s 


51) 

60* 



Calfs 

* 4 


67" 

66" 

70" 

Hallbut’H 

H 

47 

68" 

66" 

60" 

Ox 

«< 

nr 

69’ 

64" 

66* 

Lamb's 

“ 1 

55 

63^ 

68" 

68" 

Calf’s 

j 

* nr 

59 

1 

68" 

66" 

Chicken 

“ (breast) 

nr 

57 

1 

67’ 

it 

“ .(i***?) 

' 56** 

1 

61" 

1 

1 


Lobster* 

u 

1 

, 65 





The results colleotivoly fail to show the presence of a proteid 
coagulating at 47^ C., given by Halliburton as characteristic of myo¬ 
sin, but they do show a coagulum at 50® C. or thereabouts, correspond¬ 
ing to Halliburton’s second proteid. This difference is possibly due 
to the character of the saline solution, Halliburton having used a 
magnesium or ammonium sulphate solution. The ooaguliims obtained 
at higher temperatures show an approach, at least, to the figures found 
by Halliburton in his fractional coagulation of salted muscle-plasma. 

♦liObrtor did not yidld enough myofliri to permit of an exact dotermiuatlont still u 
deoldod turbidity was present at <16* 0. The addition of water to the 5 per t*enl. NaOj 
solatfon, gave a fiocoulent precipitate which changed to a glairy masn roseinbliug much 
the #hlte ol an egg, On washing with water it became insoluble, but differed in 
general appearance firom eimilar precipitates from other sources, 


TfiUim. Conk. Aoad., Tol Till, 


18 


Dm0., 1888. 
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A careful study of the preceding results, combined with what has 
been known concerning the chemical properties of myosin, seems to 
justify the assumption that myosin, as it occurs throughout the ani* 
mal kingdom, is a single chemical compound,' doubtless formed, as 
suggested by Halliburton, by the interaction of one or more myosin- 
ogens and a ferment body. That myosin is a single body, is sup* 
ported by the observed agreement in chemical composition and the 
general uniformity in the temperature of coagulation of myosin from 
various animal sources, and is furthermore to be inferred from the 
similarity in function of the tissue in which it occurs most abun¬ 
dantly. 



VIlit—M yosinobbs. By W. KttnNK and R H, Chittendbn. 


Of the primary digestion products of the various proteids, the 
albumoses from fibrin and egg albumin f have been more or less 
carefully examined and analyzed, as also the globulosesjj the csse- 
08 e 8 ,§ and elastinoses. J Further, the vitelloses ^ have likewise been 
prepared from crystalline phyto-vitellin and their properties ascer¬ 
tained. With the hope of gradually completing the list we have 
undertaken a study of the primary digestion products of myosin, the 
results of which we now present. 

For the preparation of myosin, largo quantities of finely divided 
ox muscle were extracted with cold water until the fluid no longer 
gave reaction for albumin, after which the tissue was placed in an 
excess of a 16 per cent, ammonium chloride solution, and the myosin 
ultimately precipitated from the Altered fluid by dialysis.** Tlio ex¬ 
traction of myosin with ammonium chloride, after the method of 
l)anilewsky,tt is far better in every way than the older method of 
extraction with 10 per cent, sodium chloride, since myosin is dis¬ 
solved more rapidly and completely by the ammonium salt, even 
frt^m coarsely divided muscle, and at the same time forms a more 
easily filterable fluid. Further, the advantage of precipitating the 
myosin by dialysis in running water, instead of pouring the ammo¬ 
nium chloride solution into a large excess of water, consists in the 
avoidance of the large volumes of fluid necessary in the preparation 
of such a large quantity of myosin, while at the same time the my¬ 
osin is obtained equally free from soluble salts. At the best, how¬ 
ever, the preparation of such a quantity qf myosin as was needed in 
the present investigation involved a large amount of labor and a 
comparatively low temperature, hence compelling us to take the 
winter season for the work. The united products obtained in this 
manner wore treated ultimately with dilute alcohol, whereby the 
semi-gelatinous mass was naturally more or loss shrunken, and finally 
with ether. 

^ Zeitsobrift fUr Biologie, Baud xix, p. 169 and Band xx, p. 11. 

f Studies from Laboratory of Phyaiological Chemistry, Tale Univoraity, vol.ii, p. 126. 

i Zoiteohrift fttr Blologte, Band xxii, p. 409. 

8 This volume, p, 66. JThis volume, p. 19. 

^ Ueber vltelloseu, by Dr. R. Neumoister. Zeitsdirift fiir Biologie. Band xxill, p. 2. 
the preceding article. 

tf Zeilawhrift ((it Phyalologlsche Chomie, Band v, p. 158 
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A sample of the product, carefully dried at 110^ 0. until of con¬ 
stant weight, yielded the following results on analysis. 


iifyoatn. 


I. O*S605 gram sabstanoo gave 0*2318 gram H,0 = 7’01 percent 
H and 0*7068 gram CO,=: 52*48 per cent. C. 

II. 0*4900 gram substance gave 0*0404 gram 62*48 per cent 

C. 

m 0*2018 gram substance gave 0*1868 gram H/)s=7*18 per 
cent. H and 0*5696 gram CO, = 52*38 per cent C. 

TV. 0*7746 gram substance gave 109*1 o.c. N at 16*4° C. and 769*8 
mm pressures: 16*73 per cent N. 

V 0*6018 gram substance gave 70*6 c,c. N at 14*7° C. and 767*8 
mm pressure r= 16‘72 per cent N. 

VL 0*7624 gram substance gave 105*9 c.c. N. at 15*0° C. and 760*7 
mm pressure = 16*77 per cent N. 

VII. 0*6629 gram substance gave 0*0043 gram ash = 0*66 per 
cent 


VIII. 0*6741 gram substance gave 0*0046 gram ash =s 0*66 per 

cent * 

IX. The ash from i *3370 grams substance gave 0*002 gram BaSO^ 
5» 0*02 per cent. S. 

X. 0*4907 gram substance gave by fusion with koh + kno„ after 
Hammarsten’s method, 0*0468 gram Ba80^=l*26 per cent. S; de¬ 
ducting 0*02 per cent S of ash cs 1 *24 per cent 

XI. 0*6992 gram substance gave after fusion with koh-pkno, 
0*0662 gram BaSO^s=:l*28 percent ft; deducting 0*02per cont.ss 1*26 
per cent. 


Pmienia^ compoBition of OBhrfre^ myotin. 


C 

H 

N 

S 

O 


52*82 

7*06 


92*88 


52*78 . 

7*17 . 

.... 16*80 16*88 16*88 



Average 
62*79 
.... 7*12 

16*86 
1*27 1*24 

31*07 


The ash consisted almost entirely of oaloinm phosphate. 


190*00 


of Myosin* 

The myosin purified as described with alcohol apd ether, proved 
so resistant to the action of pepsin-hydroehlorio add, tlrnt its digeih 
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tion could be accomplished only by repeated treatment with the fer¬ 
ment. The gastric juice at first emyloyod was prepared by warming 
120 grains of nincous membrane from a pig’s stomach with 1200 o. c. 
0-4 per cent, hydrochloric acid for 24 hours at 41^^ C , filtration 
through paper, dilution of the acid fluid with an equal volume of 
water and further exposure to a temperature of 40° C. for four days, 
in order to convert any dissolved albumoses into peptone. 

The digestive fluid so obtained contained 0 2 per cent. HOI and 
0*6 per cent, solid matter. 

200 grams of finely powdered myosin were placed in 2 litres of 
this gastric juice, 2 litres of 0*2 per cent, hydrochloric acid added 
and the whole warmed at 40° C. for two days. As only a little of 
the myosin appeared to lie dissolved, the acidity was increased to 
0*4 per cent, and the mixture continued at 40° C. for 24 hours longer. 
Although a large residue still remained undissolved, the entire 
mixture was made neutral with sodium hydroxide and strained 
through a cloth filter. The undigested residue, together with the 
abundant neutralization precipitate, was again warmed for several 
days at 40° C. with 2 litres of 0*4 per cent, hydrochloric acid con¬ 
taining 7*5 grams of stjrapings from a stomach mucous membrane. 
After stopping the action of the [lepsin by neutralization, this second 
digestive fluid was added to the first In spite of the energetic 
action of the pepaiu (tested by allowing a little of the solution to 
act on boiled fibrin), there still remained considerable undissolved 
substance together with considerable neutralization precipitate, the 
whole apparently very resistant to the action of the ferment. In the 
united solutions there was present less than 100 grams of organic 
matter, of which it is fair to presume about 10*6 grams consisted of 
impurity in the form of substances from the stomach membrane. 
nWhen it is remembered, however, that well prepared gastric juice 
contains only a very small amount of substances precipitable by the 
salts used in separation of the proteoses, it is fair to assume that this 
impurity in the digestive fluid is unimportant in the study of the 
tnyosinpses. In all, nearly 00 grams Of myosinoses were obtained. 

For separation of the myosinoses, the united neutral filtrates were 
concentrated to about one-sixth of their volume and saturated with 
crystals of rook salt, by which the fluid was converted into a gelatinous 
luasB. On adding saturated salt solution to a portion of the filtered 
fluid it was rendered decidedly turbid; consequently, three volumes 
ef a saturated sodium chloride solution were added to the mixture, 
after which it was found that neither salt in substance or in solution 
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would give any further turbidity. From this it is evident that the 
neutral digoative fluid is uot completely precipitated by simple satu¬ 
ration with sodium chloride, but that complete precipitation is 
reached only when the absolute quantity of salt stands in a certain 
pr<»portion to the proteoses present. 

After this separation of the first portion of the myosinoses, which 
would naturally consist of proto, hetero, and dysmyosiiiose, the re¬ 
mainder were precipitated first with salt-saturated 80 per cent, 
acetic acid and then, after removal of the sodium chloride by dialy¬ 
sis, with neutral ammonium sulphate. In the solution remaining 
from this last precipitation, peptone was detected by the biuret re¬ 
action. 


ProtomyoBhkme, 

The sodium chloride precipitate, after thorough washing with 
saturated salt solution, dissolved almost entirely on being rubbed up 
with water. 

What did remain undissolved, showed the reactions of dysalbu- 
mose. It was insoluble in water and in salt solutions of all strengths, 
but easily soluble in 0*1 per cent, hydrochloric acid, much more diffi¬ 
cultly soluble in 0*5 per cent, sodium carbormte, by neutralixation 
only partially precipitated and gave the biuret reaction. From the 
filtrate of the neutralized hydrochloric acid solution, some hetoro- 
myoHinose in the form of a flocculent precipitate was obtained by 
dialysis. This hetero V>ody was soluble in dilute sodium chloride 
solutions, insoluble in water, preoipitablc by salt in substance, and 
after the manner of the albumoses gave a precipitate with nitric acid 
in the cold, which disappeared as the mixture was warmed, reappear¬ 
ing as the solution cooled. This beteromyosinose, formed from dys- 
myosinose by a process of retrogression, amounted to considerable ; 
about 1*6 grams. 


Reactions of Protomyosiuose. 

In order to purify protomyosinose the aqueoaH solution of the 
substance was free<l from sodium chloride by dialysis, by which only 
traces of beteromyosinose separated, and the solution evaporated to a 
thin syrup. The fluid was filtered from a slight flocculent albumin- 
like precipitate insoluble in hot water, somewhat further concen¬ 
trated and the pure myosinose separated by alcohol. After washing 
with alcohol and ether it appeared as a light, White powder. The 
yield amounted to about ten grams. 
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The reactions of protornyosiiiose agree in general with those of 
protoalbumose, but with one important differenee, viz: that an 
aqueous solution of the former, free from salt, of whatever concen¬ 
tration, is not rendered turbid by nitric a<;id. Addition of even a 
little sodium chloride to the acid fluid, however, is sufficient to cause 
a heavy precipitate, soluble as the mixture is warmed but reappear¬ 
ing as the solution cools. The precipitate is also soluble in an ex¬ 
cess of the acid in the cold. 

Protomyosinoso is readily soluble in distilled water, the solution 
showing a weak, but unquestionably alkaline reaction. In this solu¬ 
tion, as well as in a solution rendered acid by acetic acid, cupric sul¬ 
phate produces a heavy turbidity, which on boiling almost entirely 
disappears. Acetic acid and potassium ferrocyanide produce a heavy 
precipitate, insoluble in glacial acetic acid. Neutral lead acetate 
gives no precipitate. Basic lead acetate and morenrio chloride 
both produce a heavy turbidity. An aqueous solution of the 
myosinose boiled with sodium hydroxide and lead acetate is colored 
deep brown or black; with sodium hydroxide and cupric sulphate a 
beautiful red. Concentrated sodium hydroxide, as in protoelastose, 
produces a heavy flocculent, gelatinous precipitate. By saturation 
of an aqueous solution of protomyosinose with sodium cliloride, only 
a portion of the substance is precipitated ; the portion remaining dis¬ 
solved is preoipitable by acid. 

The composition of the substance, dried at no‘^ C. until of con¬ 
stant weight, is shown by the following analysis. 

Pi'otomy osmose, 

I. 0*3722 gram substance gave 0*2387 gram 11,0 = 7*12 per cent. 
H and 0*7090 gram CO,= 61*95 per cent. C. 

II, 0*4239 gram substance gave 0*2688 gram H/) = 7*05 per cent 
H and 0*8048 gram CO,= 61*77 per cent. 

III. 0*3319 gram substance gave 0*2138 gram 11,0 = 7*15 ])<*rc(‘ut. 
H and 0*6308 gram 00,= 61*83 per cent. (\ 

IV. 0^4798 gram substance gave 67*6 c. e. N at 14*8'' and 702*1 
mm pressure = 16*79 per cent, N, 

V, 0*5663 gram substance gave 78*3 c. c. N at 16*1'' i\ and "< 08*2 
mm pressure = 10*64 per cent, N. 

VI, 0*4429 gram substance gavo 62*7 c. c. N at 16*8 " C. and 758*2 
mm pressure = 16*77 per cent. N* 

VII, 0*5494 gram substance gave 0 0062 gram ash = 1*13 per cent. 

VIII. 0*7080 gram substance gave 0*0081 gram ashssl'U per cent. 
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TX. The ash from 1*2574 grams substance gave 0*0132 gram BaSO^ 
r=: 0*14 per cent. S. 

X. 0*4183 gram substance gave after fusion with koh -f kn(\ 
0*0450 gram RaSO^srl’47 per cent. S ; after deducting 0*14 per cent. 
S of the ash ss 1 *33 |>er cent. 

XI. 0*3908 gram substance gave after fusion with koh *f kno, 
0*0411 gram BaSO^ss 1*42 per cent. 8; deducting 0*14 per cent.z:: 
1*28 per cent. 

Percentage composition of ash-free protomyosinose. 


A veragv 

O 52-58 52*85 52*41 . 52-48 

H 7*19 7*12 7*22 . .... 7*17 

ISI . . 18*98 16*88 16*96 . 16*92 

S . 1*35 1*80 1-82 

O .. . 22 16 


100*00 

Tlie ash contained only calcium phosphate and sulphate, with a 
little ferric oxide. 


Deuteromyoainose. 

This myo8inose,as we have before mentioned, was obtained mainly 
by saturation with ammonium sulphate. After removal of the 
greater portion of protomyosinose by saturation with salt as de-^ 
scribed, deuteromyosino^ie was in part precipitated by salt-saturated 
acetic acid, but this precipitate could not be used on account of the 
large amount of proto body precipitated with it, as shown by the 
cupric sulphate reaction. This method of treatment, however, 
although necessitating the loss of considerable deutcromyosinose, 
enabled us to remove the proto body completely and thus ensure a 
pure spocimeu of deuterorayosinose on treatment of the filtrate with 
ammonium sulphate. Naturally, before saturating the fluid with the 
ammonium salt, the sodium chloride was removed by dialysis. The 
myosinose thus precipitated by saturation with ammonium sulphate 
was dissolved in water and dialyaed until the sulphate was entirely 
removed, or to such an extent that the fluid gave only the slightest 
turbidity with barium chloride even on long standing. We hastened 
the removal of the sulphate by repeated evaporation and renewed 
dialysis of the concentrated fluid. The substance was finally pre* 
cipitated from the suitably concentrated fluid, as a white powder, by 
alcohol and washed with alcohol and ether. It weighed forty^ve 
grams. 



W. Kuhm and JB, ChUtmden--^Myo9inoses, 


145 


Remtiom of dmteromyoainose. 

Like the preoedling inyosino^o, this body also reacts alkaline in an 
aqueous solution and this property exorcises more or less of an influ¬ 
ence on certain of its reactions. In order to convince ourselves of the 
absence of traces of either proto or heteromyosinoso, wo paid particu¬ 
lar attention to the behavior of the deutero body towards the cupric 
sulphate reaction, which according to Ncumeister’s observations is a 
decisive test on this point, A fairly conoentiated solution of our 
preparation was not rendered turbid by cupric sulphate in the cold, 
but after boiling and then cooling the mixture, a slight turbidity 
appeared. Solutions of the substance so concentrated as to be 
almost syrupy, gave a slight turbidity at once, the turbidity disap¬ 
pearing when the solution was heated and reappearing as the fluid 
cooled. By partial neutralization of the alkalinity of the myosinose 
solution, leaving the fluid, however, still alkaline to delicate tost 
papers, precipitation by cupric sulphate was entirely prevented. Ah 
protomyosinose is precipitated by the copper salt equally well in an 
acid fluid, wq are led to consider our deuleromyosinose entirely free 
from this impurity. 

In general, deuteromyosinose shows much the same reactions as 
deuteroalbuinose, but is somewhat ditferent from the latter in that it 
is more difficultly precipitable. Acetic acid and nitric acid produce 
a precipitate only after addition of sodium chloride to saturation. 
Acetic acid and potassium ferrocyanide givO a decided turbidity, not 
soluble in glacial aeotic acid. Basic lead acetate and mercuric 
chloride both produce a precipitate, insoluble in excess of the rea¬ 
gent. Cold nitric acid quickly produces an intense yellow color. 
The biuret reaction comes out distinctly, but on boiling the my¬ 
osinose with sodium hydroxide and lead acetate only a faint brown¬ 
ing of the fluid is obtained. 

The composition of the substance, dried at 110'' C., is shown by 
the following analysis: 


JOeifteromyoainoBe, 

I. 0*2121 gram substance gave 0*1394 gram H^Osa 7*30 per cent. 
H ar 0*3096 gram CO^ss: 50*09 per cent. C. 

II. 0*2115 gram substance gave 0*1390 gram H,0 = 7*30 per cent. 
H and 0*8891 gram 00^=5 50*12 per cent, C 

HI 0*8880 gram substance gave 58*6 c, o. N at 15*0" C. and 
762*5 mm pressure is 16*71 pw cent* N. 

Thakb. Ooior. Tol VIII. 


19 


Daa, 188S. 
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IV. 0'2940 gram substance gave 41-4 c. o. N at 15*7® 0. and 759*7 
mra pressure sr 16*72 per cent. N. 

V. 0*4572 gram substance gave 0*0080 gram ash =r 1*77 per cent. 

VI. 0*5462 gram substance gave 0*0094 gram ash =s 1*72 per 
cent. 

VIL Th% asli from 1*0084 grams substance gave 0*0116 gram 
BaSO^=:0*i5 per cent. S. 

VIII. 0*3646 gram substance gave after fusion with koh + kno, 
0*0315 gram BaSO^==: 1*29 per cent. 8; after deducting 0*15 percent. 
S of the ash = 1*14 per cent 

IX. 0*4050 gram substance gave after fusion with koh -f Kno, 
0*0420 gram Ba80^= 1*4 2 per cent. S; deducting 0*16 per eent.sr 
1*27 per cent. 



Percentage composiiton of aah-free denieromyoHinoBe 

Average 

50*95 50*98 . 50 97 

H 

7*42 

7-43 . . .. 


7*42 

N 

-«- 

17-00 17-01 

- - - ► 

17*00 

8 

, 

- , - 

1*16 

1*28* 1*22 

0 

- 

— 

* - 

23*39 

HM)*()0 


The ash consisted only of calcium pliosplnite and sulphate, with 
some oxide of iron. 

This is as far as we have been able at present to carry our study'of 
the myosinoses, sino<" hetero and dysrayosinose appear to have been 
present in the digestions only in very small quantity. Myosin 
purified by alooliol, as was the preparation employed by us, is so diffi¬ 
cultly digestible that it is attacked only by the most energetic pepsin 
mixture, and this lias the disadvantage of rapidly converting buteto 
and protoproteose, which aci^orditig to Neumeister's * investigations 
are formed in the beginning of digestion, into the dentero body; con¬ 
sequently in the present instance wo could expect a large amount only 
of deuteromyosinose. Corresponding with this view, we obtained for 
45 grams of deuteromyosinose, only 10 grams of protomyosinose and 
but 8 grams of hetero and dysmyosinose. Further, the unavoidable 
loss attending the separation of these bodies was probably greater 
with deuterorayoainose than with the others. Portions of the fluid 
from the first and second digestion, tested before they were united, 
showed also a difference in that the fluid from the first digestion con- 


♦ Loo. oit. 
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tained far more proto and dyBinyoBinoHO than the latter, which, on the 
other hand, was particularly rich in douterotnyowinose. From this it 
is evident how an albuminous body can in one sense be difficultly 
dipjestible, in that its solution takes pla<5e slowly and its primary 
cleavage products form gradually, and yet the latter be further 
transformed, under the continued action of the former^, far more 
reajJUy and completely. Our conception of digestibility needs there¬ 
fore to be broadened, after having for «o long embraced simply 
the time required for solution of the proteid, or, in the case of ])ep- 
sin digestion, the hardly attainable extreme of complete conversion 
into peptone. 

On comparing now the results of the analyses of myosin and the 
two myofiinoses in the following table, 


0 

H 

N 

S 

<_) 

Myosin.5279 

7*12 

16*H6 

1*26 

21*97 

ProtomyosinoHc _ 52*48 

7*17 

16*92 

1-82 

22*16 

Diuiterorayosinose 50 79 

7*42 

t7 (Wl 

1-22 

23-89 


there is secti to bo only a small difference in composition between 
myosin and protoinyosiuose. The content of carbon in the latter is 
only 0*36 percent, less than in the former, that of nitrogen 0*06 per 
cent greater and oxygen only 0*17 per cent, greater, lietween don- 
teromyosinoso and Uie undigested proteid, on the other hand, there 
is a far greater difference in composition, the content of earlM)n being 
1*82 per cent, less, while nitrogen is 0*14 per cent, greater and oxy¬ 
gen 1*42 per cent, greater. In hydrogen, both myosinosos show a 
small increase over myosin, while the content of sulphur is jnaeti- 
cally unaltered. 

That portion of the myosin, which was apparently not further 
alterable by gastric juice, together with the somewhat large neutral¬ 
ization precipitate, we attempted to digest by the action of trypsin. 
This was only partially succesHful, for although the trypsiti solution 
consisted of an extract from 20 grams of dry pancreas in 2 litres of 
0*4 per cent. Kodium carbonate, and the proteid matter was warmed 
with it at 40** C. for six days, wo were not able to bring more than 
half of the material into solution. The digestive fluid behaved some¬ 
what peculiarly, in that with a certain excess of acetic acid it gave 
a fine pulverulent white precipitate. After removal of this substance, 
the solution gave no turbidity whatever with sodium chloride, or 
with* sodium chloride and nitric acid, and only a iiery slight one with 
ammonium sulphate ; hence it contained no myosinosos. reptonc, 
botvever, was formed in considerable quantity. 



—Xhk Rklativb Absoeptiok of Nickel and Cobalt. By 
B. H* Chixtendkk and Coaulks Nokuis^ Jb., Ph.B. 


When nickel and cobalt were first discovered they were supposed 
to be possessed of decided toxic properties, and nickel particularly 
was looked on as more poisonous than copper. Examination, how¬ 
ever, of many of the supposed cases of nickel poisonings led to the 
view that toxic action was duo, mainly at least, to the presence of 
arsenical impurities, with which German nickel particularly was 
known to be contaminated. Gradually, therefore, the view has be¬ 
come widespread that nickel and cobalt are no more poisonous than 
iron, with which chemically they are^ so closely related. We have 
not, however, been able to find many very definite statements re¬ 
garding their physiological or toxic action. Blake in bis study of 
the relation between isomorphism, molecular weight, and physiolog¬ 
ical action, places the sulphates of nickel and cobalt in the same 
group with copper, zinc, iron, etc., and further ai ranges cobalt, cop¬ 
per and zinc together in a sub-group, on account of their arresting 
the action of the heart and preventing the coagulation of the blood. 
Nickel, however, is placed with manganese on account of its exert¬ 
ing a marked influence on the nervous system. As to the intensity 
of their physiological action, Blake apparently considers nickel and 
copper of the same strength, while cobalt is figured as one-twentieth 
stronger. Both salts, however, kill by arresting the action of the 
heart and in lethal action cobalt stands first.f Woodman and Tidy J 
state that 80 grains of the oxide of cobalt given to a dog proved 
fatal in a few hours, whilst 3 grains of the sulphate injected into a 
vein proved fatal in four days. With nickel, the same writers state 
that vomiting is freely induced in a dog by a Aose of 20 grains of 
the sulphate, whilst 10 grains injected into the jugular vein will de^ 
stroy life instantly. Finally, Bruntou and Cash have found that 
nickel and cobalt, like most other metallio salts, cause slight eontrao* 
tion of the Wood vessels,§ 

♦ Auwicfttt iTouraal of Sdeucs aa<J Arts, vol. vll, p 194. 

f Sos Brunton’s PharmaoClcgy ml Therapeutics, p. 

I Forensic Medicine and 1’oxloolcgjr, p. Ill and p. SI4. 

§BruDton^e Bhartnaooloipy, p. 240. 



OhUtendm and jCTorru — Ab$oTption of Nickel md Cohalt, 149 


Ottr experiments have been conducted wholly upon rabbits, the 
main object being to study the distribution of the absorbed poison. 
The salts xised were chemically pure cobalt and nickel nitrates, dried 
over sulphuric acid. They were administered by mouth in gelatin 
capsules. 

We first endeavored to gain some idea of the relative toxic action 
of the two salts. For this purpose two rabbits, weigliing 2 kilos, 
each, were dosed as follows : 


Experiment /. 


Oct. 

1, 

10 a.m. 

KabbU A. 

0150 gram Ni(NO»). 

rUbbltB. 

0-150 gram COiNO,)^ 

(( 

1, 

4 p.m. 

0*102 “ 

0-100 “ 


8, 

10 a.m. 

0-150 

0-150 “ 


8, 

5 p.TT). 

0-101 

0-100 “ 


8. 

9 a.m. 

0-2(K) “ “ 

0-200 ** 

*« 

8. 

4 p.m. 

0-200 

0*200 

< r 

4. 

0 a.m. 

0-251 * 

0*250 ** 


4, 

5 p.m. 

0-250 ‘‘ 

0*260 “ 

H 

8. 

to a.m. 

0-850 “ 

0*a50 “ ** 


8, 

4 p.m. 

0*8.50 

0-350 “ 

a 

e. 

9 a.m. 

0-500 “ 

0-500 

n 

6. 

8 p.m. 

0*500 

0-500 “ 




8*104 grams. 

8-100 graniH. 


Both rabbits died on the morning of the 7th, apparently from 
heart failure. The urine was examined each day, but in both cases 
was entirely free from either sugar or albiitniri. On the 3d, the 
cobalt rabbit appeared troubled with involuntary micturition and 
defecation, and on the 5th there was quite pronounced partial parab 
ysis of the hind quarters. The appetite remained good up to the 
6th. On the 0th instant, after administration of 500 milligrams of 
the cobalt salt, there was a loose diarrhoea continnous till death, de¬ 
cided paralysis of the hind legs, total loss of appetite with a decided 
lowering of the body temperature. After death, the body weight 
was found to have diminished three-fifths of a kilo. With the nickel 
rabbit, there was no diarrhoea whatever and the paralysis of the 
hind legB| visible on the 0th, was not as pronounced as with cobalt. 
The loss of body weight was the same as in the cobalt rabbit. 

On post-mortem, the only noticeable abnormal feature witli either 
cobalt or nickel was a slight congestion of the lining membrane of 
the etomaoh and intestines. The stomach, however, was found full 
of undigested food# as if the salt had interfered with the digestive 
piiooeas* 
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It is thus seen iliat neither the oebalt or nickel salt can be dialled a 
violent poison, since comparatively large amounts are required to 
produce a toxic effect, and even then the action is somewhat slow. 
This is still more clearly seen in the next i xperiment. 

Rjxpenment TT^ with cobalt. 

A vigorous black doe, weighing 2 kilos., was dosed as follows ; 


Oei. 8.0*200 ^ain cobalt nitrate. 

9, 0*400 “ 

“ 10,.0*«00 

“ 11, . _ 0*700 

12.0*250 “ “ “ 

“ 18.. 0*250 

“ 14. 0*250 

“ 15. 0*550 “ “ 

“ 10 , . 1*000 “ 

17,. 1*500 “ 

“ 18,. 2*000 “ 


7*7(K) grams. 

The animal died on the I9th, of heart failure. On the Hth, when 
7 decigrams of the salt wore given, the animal appeared sickly, with 
loss of appetite, high rectal temperature, etc., but by diminishing 
the dose of cobalt the animal rapidly recovered. On the 17th, how¬ 
ever, with increase in the dose of salt there was diarrhoea, with a 
slight indication of paralysis of the extremities. At no time did the 
urine contain either sugar or albumin. There was a decided loss of 
body weight, nearly one-third. On post-mortem, the stomach and 
small intestines were found somewhat inflamed, and the liver showed 
signs of a slight fatty degeneration. 

Immediately on the death of the animal the internal organs were 
removed and the absorbed cobalt determined. 

The method of analysis, both for cobalt and nickel, was as follows; 
The finely divided tissue was oxidized with dilute hydrochloric acid 
and potassium chlorate, after the usual method. From the solution 
so obtained, chlorine was removed by evaporation, the fluid made 
alkaline with ammonia and the cobalt or nickel precipitated by a 
stream of hydrogen sulphide gas. The washed sulphide, after igni¬ 
tion, was then dissolved in nitro-hydrochlorio acid, the free acid en¬ 
tirely removed by heat and the ohloritle converted into sulphate by 
addition of concentrated sulphuric acid. Ultimately, the sulphuric 
acid solution of sulphate was diluted somewhat with water, made 
strongly alkaline with ammonia and the metal separated by elec¬ 
trolysis. 
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Following are the amounts of absorbed cobalt found in experi¬ 
ment II: 



Total weight 

Weijrht 
of Co 

Co 100 


of orgau. 

grama of tlaaue. 


grama. 

mUUgreiua. 

mllUgrama. 

Btumach and contents. 

. 81*75 

67-5 

7(m 

Small Intestines. 

. 43*90 

13*8 

31*44 

Large intestines. 

. 26*40 

40*2 

152 10 

Cajcum . 

.. 154*00 

802*6 

196*48 

Liver. 

. 45*75 

8*9 

19*43 

Kidneys. 

. 10*30 

lost 


Heart ... 

. 8*80 

0*7 

7*96 

Lungs ... 

. 5*82 

0*9 

16*46 

Muscle of logs . 

.100*00 

1*9 

1*90 

Muscle of back . 

.. 27*46 

1*5 

6*46 

Brain . 

8pinal cord. 

. 8*75 ) 

. 8 88 y 

0*8 

6*45 


Considering the large amount of cobalt nitrate administered, the 
extreme solubility oi the salt, and the length of time intervening 
between the first and last dose, it is somewhat surprising that the 
amount absorbed was not greater. Evidently a large portion of the 
cobalt passes directly through the alimentary canal, probably com¬ 
bining with the proteid matter of tlio food to form an insoluble and 
indigestible compound. 


Experiment llf with nickel. 

A black and white doe of 4 kilos, body weight was dosed as fol¬ 
lows I 

Oct. 15,.gram nickel nitrate. 

16, .0*4(K) “ 

17, . 0*600 “ 

“ 18,. 0*800 “ 

“ 19,.. 0*500 “ 

3 *500 grams. 

On the morning of the 20th, the animal was found dead, the only 
noticeable symptoms having been general weakness, loss of appetite 
and diarrhoea. The loss of body weight was quite pronounced, 
amounting in the six days to 1*4 kilos. The urine was entirely free 
from albumin and sugar. There was a little inflammation of the 
stomach. In this experiment, the toxic action would appear to have 
been greater than that of the cobalt in the preceding experiment. 
The distribution of the absorbed poison was as follows: 
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Totnl wotgbt 

ofotgihit. 

Weight of m. 

KlgwlDOgnunt 

oftlMiiio. 


grauis. 

mliilgr«ia*. 

mlillgTftm** 

Stomach and contents. 

.. 116*00 

13*3 

10*68 

Small intestines — 

. - 67-87 

11-4 

16*88 

Large intestines 

87-45 

8-9 

10*41 

Caecum. 

. ... 190-(H) 

9-4 

4*05 

Liver ... 

87 50 

5-1 

5*88 

Kidneys .... 

18 85 

0*8 

4*34 

Heart.... 

8 00 

1-8 

14-60 

Lungs-- 

. ... 14 15 

0-9 

6-86 

Muscle of legs .... 

392-00 

1-3 

0-41 

Muscle of back .... 

. . 139 00 

8*8 

3*95 

Brain— . 

8-75 

31 

24-00 

Spinal cord. 

. 5 00 

1*0 

20-00 

Spleen. 

2*00 

0-6 

80*00 


Tlie amount of nickel found in the alimentary tract is naturally 
not 80 large as in the case of cobalt, where the final doses were larger 
and the diarrhoea not so bad. Of the absorbed nickel, the distribu* 
lion is essentially the same as with cobalt. The amount in the kidneys 
and liver is not as large as would be expected from the size of the 
doses and the soluble character of the salt. It suggests that only 
a small portion of the salt given is absorbed, and that elimina¬ 
tion goes on with comparative slowness. Quite striking is the 
Iieculiai distribution of the nickel in the muscle tissue, the amount 
in the muscles from the back being seven times as large as in the leg 
muscles. The same peculiarity is likewise notioeablo with cobalt. 
Also noticeable is the comparatively large amount in the brain and 
spinal cord, more of the poison in proportion to the weight of the 
organ being found here than in either the liver or kidneys. 


Experimmt JF, with cobalt and nickel. 


In this experiment, two rabbits of approximately the same body 
weight were dosed with nickel and cobalt respectively as follows : 


Babbit A. 

Nov. 1, O-aOO gram CX)(NO,),. 

“ 8 , 0-160 

“ 8 , 0-850 “ 

“ 4, 0-400 “ “ 

“ 6 . 0-860 “ '• 

“ 6 , 0-800 “ 

“ 7, 0-600 “ 

8 , 0 “ “ 

2'OSO grams. 


Babbit B. 

0-800 gram Ni(NOi)„ 
0-860 

0-800 “ “ 

0-800 “ •' 

0-800 <■ 
0-800 “ <. 

0-800 “ •< 

0-800 “ «< 

8-150 grams. 
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Both aniraals were found dead on the 9lh. In the cobalt rabbit, 
the stomach, lungs, kidneys and brain were found more or less 
congested and there was considerable diarrhoea before death. In the 
nickel rabbit, there was no diarrhma and but little congestion. Rec¬ 
tum was found full of bard froces. 

Following is the distribution of the poison in the two rabbits. 


Ritbbit Ai eohalt* 



Total weight 
of ortfan.^ 

WeUfhl Of Co, 

Co per 100 grams 
of tissue. 


irrama. 

inillljKramB. 

inilllin’ains. 

8t<imaeh and contents_ 

. *76-65 

10-8 

14*09 

Small intestines. 

. ... 08-70 

7*6 

13-77 

l^rgc intestines. 

... . 80 -10 

iO‘9 

54-28 

Caecum . 

.. .. 10800 

50*5 

46*76 

liver.- — 

. . . 91 08 

8*8 

8*62 

Kidneys.. 

. -. 18*55 

0*8 

5*90 

Heart. 

. 18*87 

0*9 

6*78 

Lungs . 

. 902 

1*8 

18*50 

Miisch' of legs. 

. 196*00 

1*2 

0*61 

Muscle of back- . 

. 95*85 

1*7 

1*77 

Brain. 

. 8*87 

1*2 

18*58 

Spinal cord. 

. 4*95 

0*9 

18*18 


Habbit B* nickel. 



Total weight 
of organ. 

Weight of Ni. 

N1 per lOU grams 
of tissue. 


grams. 

milligrams. 

miUlgraius. 

Stomach and c(»utents- 

. 64*80 

18*4 

88-89 

Small intestines. 

. 62*80 

2*0 

3*82 

Large Intestines. 

. 12*10 

2*0 

16*53 

Liver. 

. 70-00 

6*6 

8*00 

Kidneys... 

. 11*20 

0*8 

7*05 

Heart. 

. 8-72 

0*8 

11*90 

Lungs . 

. 7*02 

2*1 

26*51 

Muscle of leg... 

. 167*00 

1*1 

0*70 

Muscle of back. 

.. 82*00 

2*0 

2*44 

Brain. 

. 9*00 

1*2 

18*88 

Spinal cord. 

. 8*98 

1*7 

42*71 


Very noticeable in both of these results, as in the preceding ex¬ 
periments, is the comparatively large amount of poison in the brain 
and spinal cord, also the same relative distribution in the muscle 
tissue of the legs and back previously commented upon. The large 
amouint of poison in the lungs and heart, as contrasted with the liver 
and kidneys, is also quite noticeable. 

Ta^ufl. OoNN. 40A0.t Voi*. TUI. 


20 


Dxo., 1888 . 
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Sxpfrifnefit V, with nickel. 

In this experiment, 1*8 grams of nickel nitrate were given by 
mouth during five days to a rabbit of 1*5 kilos weight, the individual 
doses being of about the safifiesi^e as in preceding expenments. On 
the sixth day, the animal died of heart failure. Following is the 
distribution of the poison. 



J uuil w( J«ht 

1 rMHii 

WelKl»t of Nl 

M por 
of tUnuo 


If I ADIH 


mllllM'ranifi 

Stomach and contenis 

78 00 

3*2 

4*38 

Small lutcstineH 

59 10 

1 H 

3*04 

I^rge mtestineb 

40 

99 

27 20 

Caecum . , 

176 00 

36 5h 

20 74-f 

Liver 

58 00 

8 1 

13*96 

Kidneys 

to 27 

0 8 

7*79 

Htmrt 

7 42 

1 8 

1663 

J.ungs ... - 

6 52 

02 

3 06 

Muscle of legs 

97 30 

2 6 

2 67 

Muscle ot hack 

35 00 

8 7 

10 57 


JiJxptrinteut VT^ with cobalt. 

Ill this experiment, an attempt was made to ascertain something 
regarding the elimination of the cobalt through the kidneys For 
this pniposc, the uiine was collected each day and the cobalt detei- 
mined by the same method as used in the analysis of the organs 
The rabbit (body weight 2*5 kilos.) was dosed as lollows : 


Kiamination of ih* ^4 lu)vrs' mnne 


Nov. 27, 

0 100 gram CO{NO,). 

30 rc 

t ontainod I B uullijframs Co 

‘ 28, 

0 200 

i ( 4 

50 “ 

8 1 “ 

- 29, 

* 80, 

0 

0 300 

4 4 i 

1 78 

“ 6 a 

Dec 1, 

0 200 

i t 44 

1 


3, 

0 


J.120 

.. as 8 

“ 3, 

0 400 

*4 

) 


“ 4, 

0 400 

4« 4 



5, 

0 4(K) 

i i 4 



“ 6, 

0 4(K) 

4 4 4 



7, 

0 400 

4 4 4 i 



“ 8, 

0 500 

4 4 4 



“ 9. 

0 

4 4 4 



- to, 

0*600 

H 44 



“ 11, 

0 600 

4 4 4 ( 




4*800 grams. 
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The animal died on the On the last day, 15 o. c. of thick, dark 

brown, viscid urine were voided which contained 1‘8 milligrams of 
cobalt, 7*15 grams of foccs excreted during the last 24 hours were 
found to contain about 100 milligrams of cobalt. Obviously a large 
amount of the cobalt passes directly through the alimentary canal, 
while of the absorbed portion considerable is eliminated through the 
urine, much more indeed than the small amounts found in the kidneys 
would appear to warrant. 

On analysis of the organs of this rabbit, the iollowing results 
were obtained: 



Total wolubt 
uf ofKan 
grams 

Liver.. 

, .. 66*00 

Spleen. 

. .. ()'40 

Kidneys. 

.... 15*80 

Heart .... 

10*78 

Lungs 

7*02 

Muscle of leg 

.. 140*00 

Muscle of back 

. 180*00 

Brain 

8*85 

Spinal cord . . 

4*10 


ot C o 
mllllitramB 

( u pt 1 l(X> KraniM 
of tlPBiie. 
mllUgiRniH 

2*6 

8*94 

0*5 

125*00 

0*5 

8*27 

0*1 

0*98 

1*0 

14*24 

9*8 

7*00 

4*7 

8*61 

1*5 

17*96 

2*0 

48*78 


Here, as in many of the preceding cases, the lungs contain a 
higher percentage of the poison than either the liver or kidneys, 
while the brain and spinal cord contain a still higher percentage. 

With this rabbit, eonvuLsions were noticed shortly before death 
and the breathing was very labored, as if the re8j>iratory muscles 
were affected. 

Aii experiment, similar to the preceding, tried with nickel, led to 
a like result as regards the elimination of the jmison. The first 24 
hours’ urine (25 c, c.) contained 1*6 milligrams of nickel, while the 
portion (70 c. c.) passed during the 24 hours preceding death con¬ 
tained 8*1 railligranib of the metal. Further, a‘5 grams of fajces 
excreted during the last 24 hours contained 17*5 milligrams of nickel. 

It is obvious from the foregoing that soluble nickel and cobalt 
salts are possessed of decided toxic properties, but that thoir poison¬ 
ous action is somewhat slow and manifested only when compara¬ 
tively large amounts of the salts are administered. Further, so far 
as our experiments show, the two salts act very much alike. Both 
apparently cause death by stopping the action of the heart and also 
produce more or less disturbance in the alimentary tract, interfering 
with digestion, producing more of less inflammation of the mucous 
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membrane of the stomach and intestines, and cansing a more or less 
persistent diarrhcea. Unlike uranium, these salts have no apparent 
action on the kidneys or liver, sections of hardened tissue from these 
organs showing no change of structure. Fm*thor, in every case the 
urine of the poisoned animal was entirely free from sugar and albu¬ 
min throughout the experiment Both salts tend to produce a par¬ 
tial paralysis of the extremities, more pronounced possibly with 
cobalt than with nickel. They enter the circulation quickly, are 
rapidly distributed to all parts of the body and are in turn more or 
lees rapidly eliminated by the kidneys. Considerable, however, evi¬ 
dently passes directly through the alimentary tract and is excreted 
through the fieces. 

Both salts appear to raise the internal body temperature quite 
decidedly, the rectal temperature rising even two or three degrees 
centigrade. The blood vessels of the ears, on the contrary, quickly 
become constricted under the influence of the salts, and the ears ap¬ 
pear white and quite cold. 

The storage power of the individual organs is somewhat peculiar. 
The spinal cord and brain, in the majority of the exponraents, stand 
first in their power of picking up and retaining the nickel and cobalt. 
This is m close accord with what has already been found wdth solu¬ 
ble forms oi arsenic,**' and more recently with strychnine sulphate.f 
It would have been interesting in this connection to have seen 
whether, as with arsenic, the form of the poison modifies the 
relative amount absorbed by the brain and spinal cord, but this we 
did not have time to try. Again, as wdtli soluble forms of arsenic, 
the muscle tissue shows in several of the t xperiments, as Nos. V and 
VI, a marked affinity for nickel and cobalt, retaining a larger percent¬ 
age of the metals than either the liver or kidneys. Still more notice¬ 
able, in all of the experiments but one, is the much larger amount of 
poison in the muscles of the back than in the muscles of the leg; a 
constant difference occurring in a tissue of the same kind, and hardly 
explainable on the ground of difference in vascularity. A somewhat 
similar distribution of arsenic in the muscle tissue was found by 
one of us a few years ago in an arsenical poison oase.J 

♦ Obittendau, Amer Vheto JourHwI, vol. ?, p. H, also Studies from Laboratory of 
Phyaiologiottl Chemistry, vol i, p Ul Scolosubotl, Bulietiu de la SocuSt^ Obimique 
de Paria, vol xxiv, p 126 

f R. W Lovett, Journal of Physiology, vol ix, p. 99 

t Chittenden, Amor, Ohem, Journal, vol v, p 12 
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Another striking feature in the storage of nickel and cobalt by 
the tissues, is the comparatively large amount retained by the lungs 
and heart, the amount found in these organs generally exceeding the 
amounts stored up in the liver and kidneys. 


Ckuw. Aom, you VllI, 


21 


March, 1889, 



X,—Rksults obtained dy Etching a Sbhrbe and ORvaTALS of 
Quartz with Hydrofluorkj Acid. By Hr. Ono Mkykr and 
Samuel L. Pknfibld. 

A few years ago one of us * published the results of an experiment 
of etching a* sphere of oalcite with acetic acid in which the symmetry 
of a oalcite crystal was brought out by the character of the etchings 
on the sphere and the final result of eating away the greater part of 
the caloite was a crystalline figure with rounded faces, but with a 
decided steep soalenohedral habit with truncations at the extremities 
of the vertical axis. This suggested to us the idea of trying similar 
experiments on spheres cut from other crystals. The difficulty of 
course lies in obtaining spheres of perfectly pure homogeneous ma¬ 
terial ; the results furnish, however, an interesting and instructive 
means of studying the symmetry of any crystalline substance and as 
parts of the sphere are parallel to all possible faces of a crystal, as 
soon as the relation of the sphere to the axes of the crystal is made 
out the character of the etchings ip any particular part of the sphere 
will determine the character of the etching produced by the solvent 
on any crystal face parallel to that particular part of the sphere. 
The ease with which spheres of Japanese quartz can be obtained and 
the readiness with which quartz yields in certain directions, to the 
action of hydrofluoric acid, made the following experiments quite 
easy, while the results as will be seen are far more striking than one 
would at first suppose. 

The results of our experiments will be better understood by re¬ 
viewing some experiments made in 1855 by P. Leydoltf on quartz 
crystals in which he showed that hydrofluoric acid acts very un¬ 
equally on the different kinds of faces, so that not only the right and 
left-handed character of the crystals, but also all the complexity of 
twinning can be made to appear by etching. The experiments were 
repeated by us by placing simple quartz crystals from Herkimer, 
N. T., in strong hydrofluoric acid and leaving them till sufficiently 
distinct etchings were produced. In these experiments^ some of 
which were carried on in cold and some in hot add, the character of 

* Meyer, Jahrb. Min., 1883,1, 74, 
fSita-bsr. der Wieuer Akad., 1S56, xv, p. 09. 
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the etching was in all oases the same^ and as quartz is dissolved by 
the acid very slowly it is not probable that slight changes in the tem¬ 
perature or strength of the acid would have made any appreciable 
dlfterence. On the ordinary quartz combination of prism, m, I, loio, 
positive rhorabohedron r, 1, lOli and negative rhombohedron z,-l, 
oui the following etchings are very easily developed. The positive 
rhombohedron r yields most readily to the action of the acid becom¬ 
ing covered with elongated unsymraetrioal depressions having a hori¬ 
zontal direction, the heaviest part being to the right in a right 
handed crystal, fig. i, plate I, and to the left in a left handed crystal 
fig. 2, plate I. The top and middle edges of these depressions are 
nearly straight, the bottom slightly curved, the widest end is ter¬ 
minated by a straight edge having the direction of the zonal edge 
between r and the adjacent z face. These etchings are distributed 
thickly over the r faces, and although they are not all exactly alike, 
their general character is well represented in figs. 1 and 2. The 
effect of this action is also to eat away and replace all of the edges of 
the orj stal toward which the heaviest ends of the etchings are turned ; 
thus in a right-handed crystal between r and r (loTl and Iioi), r and 
z (lOll and oiii) and r and m (loTi and Olio) all to the right, while 
the corresponding edges to the left toward which the points of the 
depressions on r arc turned, are left perfectly sharp, except of course 
the upper parts where r, loii forms a short edge with the adjacent 
r, 0111 face to the left. In a left-handed crystal, this same phenomena 
can be observed only with the corresponding edges eaten away to 
the left instead of to the right. This replacement of the edges is not 
shown in figs, 1 and 2, but is shown in the original figures of Loydolt, 
who also determined the symbols of the faces replacing the different 
edges. According to our experience the replacement of the edges 
appears more like an accumulation of little facets, all refiecting the 
light simultaneously, than a replacement made by a single face and 
for a discussion of the symbols of the faces and the determination of 
the twinning structure of quartz as shown by the etchings we refer 
our readers to the original paper of Ley dolt. If the crystals are left 
in the acid for a sufficiently long time the edges between the rbombo- 
hedrou faces Veoome so far eaten away that nothing is left of the 
original rhombohedron faces and the prism is left terminated by the 
etching faces alone, which flatten out the crystal very much in the di¬ 
rection of the vertical axis. 

On the negative rhombohedron «, the etchings are of an entirely 
diflerent character, composed of a system of shallow depressions 
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witfh curved contours, giving a sprt of feather-like marking with the 
direction of greatest action turned toward the heaviest etching on 
the positive rhornbobedron, figs. 1 and 2, plate I.* 

The prismatic faces are much less acted upon than the rhombo* 
hedron faces, the etchings varying somewhat in character but con¬ 
sisting essentially of four sided depressions with long and short 
vertical edges parallel to the edges of the prism, one straight steep 
edge on the side of the positive rhorabohedron r and parallel to the 
zonal edge between m and and a shorter slightly curved edge on 
the side of the negative rhombohedron «. These etchings have 
definite I'elations to the symnietry of the crystals and are of reverse 
character on right, fig. 1, plate 1, and left, fig 2, plate I, handed 
crystals. On adjacent prismatic faces, the longer or shorter vertical 
edges are turned toward each other, and by prolonged etching the 
alternating prismatic edges, toward which the shorter vertical edges 
of the etchings are directed, are slightly eaten away while the other 
prismatic edges remain sharp and perfect. 

Prom a consideration of the above wo can now more readily under¬ 
stand the action of hydrofluoric acid on a sphere out from a simple 
quartz crystal. A sphere of about 2*44 c. ro diameter was purchased in 
New York^ and etched by placing it in a lead crucible containing rather 
a strong conimeroial hydrofluoric acid, such as can be bought in rubWr 
bottles from dealers in chemicals. The exact strength of the acid 
was not determined. No special care was taken to place the sphere 
in any particular position in the acid, its position being accidentally 
changed nearly every day when the acid was removed, and the solu¬ 
tion of the quartz going on so slowly that the acid had a chanoc to 
act apparently equally on all similar parts of the sphere. During 
the progress of the etching, which was earned on slowly in the cold, 
photographs of the etched sphere were obtained at three stages, which 
seemed well suited for illustration. 

* According to my expemooo thoso etohmgs on thi* rhornboticdron faces furnish 
one of the best metlioda of showing to a beginner in crystallography that the six faces 
wUloU usually terminate a quarU orystal, are not the faces of an hexagonal pyramid, 
and all alike, but are those of a positive and negative rhombohedron To prepare 
sections for showring tins with a microscope, crystalg should be etched till the mark¬ 
ings are sufficiently di8tlo</fc, then by cementing the crystal, with the etched face dowiii 
to a glass plate with Canada balsam and cementing glass plates on either side, Uie 
quarts can bo ground oway with emery till the glass plates fonp a large wearing sur¬ 
face and the quarts is ground to Just tlie thickness of the glass plates, then after re¬ 
moving the Shoe of quartz and cleaning it It can be cemented to an object glass with 
tho etched surface up and is ready foi examination with the ndcrosoope -^PenfleW. 
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After leaving the sphere in the acid for a few hours, the etchings 
were distinctly observed and their arrangement on the sphere was 
such that its crystalline nature and x^elation to hexagonal axe^ could 
be determined. The location of the extremities of the vertical axis 
was marked by the centers of two triangular patches on opposite 
sides of the sphere, while the character and arrangement of the 
prominent etchings on the positive rhombohedron indicated the right 
handed character of the crystal from which the sphere was cut as 
well as the location of the extremities of the lateral axes. After 
being in the acid for about four days some of the etchings were very 
prominent, and the sphere had the appearance represented in figures 
1 and 2, plate II. In figure 1 we are looking down u{>on the sphere 
in the direction of the vertical axis. In the centre there is a distinct, 
somewhat hexagonal field, the center of which marks the extiemity 
of the vertical axis. This whole portion is one where the etching 
has gone on very vigorously, and with the microscope it can be seen 
that the surface is composed of minute triangular pyramids grouped 
closely together. About this, three prominent parts, which are ar¬ 
ranged in the alternating sections of the hexagon, indicate the 
position of the positive rhombohedron by the greater extent of the 
etching, leaving very distinct prominences with their steep sides 
turned to the right. A distinct ridge or marking, from which the 
lines of etching go off very distinctly, can also be seen about in the 
center of each negative rhombohedron. In fig. 2, we are looking at 
the sphere about at right angles to a prismatic face. A little above 
the center of the figure and trending to the right, the prominent 
etchings, indicating the position of the positive rhombohedron, can 
be seen, while below and to the right they can also be seen in the 
position of the lower positive rhombohedron. On what may be 
called the equator of the sphere, midway between the above men¬ 
tioned prominent etchings on the positive rbombohedrons above and 
below, the extremity of one of the lateral axes can be located a htile 
to the right of the center of the figure. On much of the surface near 
the equator of the sphere, the original polish has not been destroyed. 
The vigorous action of the acid at the extremities of the vertical axis 
is plainly seen accompanied already by a slight flattening of the 
sphere. 

After exposing the sphere again to the action of the acid for about 
two weehs it had the appearance represented in figuiHis 3 and 4, plate 
IL In figure 8, where we are looking down upon the sphere in the 
direction of the vertical axis^ thf^ee parts on the equator, located by 
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the right baud and upper and lower left band angles of the hexagon, 
indicate one extremity of each of the three lateral axes and from 
these parts the lines of etching run out very beautifully toward the 
center and the prominent marking on the rhombohedron faces. In 
figure 4, where we are looking at right angles to the vertical axis, 
besides the decided flattening, a rhombic portion, about in the center 
of the field, is conspicuous, the center of which locates the extremity 
of one of the lateral axes. On this portion not only could the origi¬ 
nal curved surface of the sphere bo detected but also the original 
polish. The acid having had appai-ently no action on this portion 
of the sphere, while the etched portions come up to meet this with 
sharp and distinct angles. Owing to a slight misunderstanding a 
mistake was made in photographing figure 4, which was not discov¬ 
ered till it was too late to correct it. If we imagine the sphere 
turned 90*^ so that the unattaoked portion would appear at the right 
and seen at a tangent, while one of the two similar portions which 
are now behind and out of sight would appear in the front and a 
little to the loft, the quartz would appear in just the right position 
to compare with figures 2 and 6. As it is we are looking at the 
crystal not at right angles to a prism tn but at right angles to a prism 
of the second order i2To 

By exposing the quartz for about one month longer to the action 
of the ac*id it appeared as represented in figures 6 and 6, plate II, In 
figure 5, which is again a vertical view, we can readily locate the ex- 
tremities of the three lateral axes by the right hand and upper and 
lower left hand angles of the hexagon. At those parts the curved 
contour of the sphere is preserved for a short distance, but between 
them there is a decided tendency toward a triangular cross section. 
The sphere as will be seen from figure 0 has become extremely flat¬ 
tened and the upper and lower portions meet along a very sharply 
defined line. The etchings seem to arrange themselves along parallel 
lines or ridges and some idea of their beautiful arrangement can be 
obtained from the larger reproduction shown in figure 6, plate I. In 
figure 6 we notice, in addition to the extreme flattening, two of the 
three portions where the acid has had very little action, one Uken at 
a tangent to the right, the other a little to the left of the center; 
these appear as very conspicuous parallelograms; they have a 
curved surface similar to that of the original sphere, and although 
the original polish has disappeared from them only the finest etchings 
can be detected with the microscope. It can almost be said that the 
acid has had n% action on these three surfaces, at least not enough to 
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destroy the original polish of the sphere till toward the very end of 
the experiment and not enough to appreciably diminish the diameter 
of the sphere. Although the original diameter was not accurately 
measured care was taken soon after commencing the etching to cut a 
hole in a card board very carefully just large enough to allow the 
sphere to pass and at the conclusion ot the etching the quartz Just 
touched at these three points when passed through the same hole. 

The quartz was still exposed to the action of this acid for about a 
week, but the general effect was not different from that shown in 
ffgures 5 and 0. Of course the sphere was still further flattened in 
the direction of the vertical axis and the three parts at the extremi¬ 
ties of the lateral axes whore the acid had acted least, became con¬ 
siderably changed, being flattened out more in a vertical direction 
and therefore appearing as parallelograms, relatively much more 
elongated horizontally. Figure 3, plate I, is from a photograph 
taken at this stage in which the relation of these parts to the longer 
sharp edge between them is less than in figure 6, plate II. At this 
stage also the etching of the sphere was stopped and the specimen 
deposited in the collection of Professor George J. Brush, New 
Haven, Conn. 

In review it will bo noticed, as is the case in all etching, that the 
acid acts very unequally on different faces of a crystal and therefore 
on different parts of the sphere, equally, however, on those similar 
parts of the sphere which are similarly situated with reference to 
hexagonal axes. The action is greatest at the two extremities of the 
veilical axis. The action seems to be, especially toward the end, to 
lift off or dissolve away layers of molecules from above and below 
while there are three parts, which are each one of the ends of three 
lateral axes, wliere the acid exerts practically no solvent action. 
These parts diminish in size as the action of .the acid continues but 
not by any action of the acid upon them directly, except as the 
molecules were taken away from above, below and at the sides. 
This is one of the most striking features of the experiment that in 
these three directions quartz is almost absolutely insoluble in hydro¬ 
fluoric acid. As a study in symmetry the experiment all along was a 
very interesting one. The etched sphere could never be divided by 
a plane into symmetrical halves and showed throughout all of the 
experiment the tetratohedral character of a right-handed quartz 
crystal. The sphere was cut from a crystal which would have shown 
etchings like those in figure 1, plate I, The accompanying illustra¬ 
tions give only a faint idea of the beauty of the etched sphere, it 
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being impossible to reproduce the delicacy and beauty of the mark¬ 
ings as they appeared on the perfectly transparent mateilal of the 
quartz. 

Pyro*electrical experiments .—To further test the relation of the 
sphere to crystallographic axes, it was heated for some hours in an 
air bath to 100®C. and on cooling dusted with a mixture of red oxide 
of lead and sulphur, accorditig to the excellent method described by 
Professor A. Kundt of Strassbnrg.’’* The red oxide of lead and 
yellow sulphur arranged themselves in six alternating vertical bands 
about the equator of the sphere, the red bands being located midway 
between the heaviest parts of the etchings on the positive rhorabohe- 
drons above and below. On the etched sphere represented in figure 
2, plate TI, a red band ran vertically a little to the right of the cert- 
ter, a yellow one a little to the left of the center and so on, three red 
alternating with three yellow about the equator of the sphere. On 
the etched sphere represented in figures 5 and 6, plate II, the slightly 
attacked parallelogram parts, representing the ends of the lateral 
axes, were yellow while the center of the sharp edges midway be. 
tween them wore rod. These pyro-electi ical phenomena, according 
to B. von Kolenkojf indicate that the crystals from which our sphere 
was cut was a right-handed one; that part of the sphere where neg¬ 
ative electricity develops on cooling and where the positively elec¬ 
trified red oxide of lead deposits, indicating the position of the pris¬ 
matic edge, whore the right-handed tra[»ezohedral faces above and 
below would occur. The even distribution of the pyro-electricity 
into six alternating positive and negative sections prove the simple 
character of the sphere and the absence of twinning. This latter 
was very important for the success of our experitnent, ior if the 
sphere had been cut from a complicated twin crystal the etchings 
would have arranged themselves in a very confused manner, and the 
shapes produced by the etching would have been very much modified. 

In closing we wish to express our thanks to Mr. J. M. Blake of 
New Haven, for the care which he took in photographing such a 
diflScult, transparent object, and to Mr. E. Bierstadt of New York, 
for the pains which he took in the preparation of the plates. 

Minsralogioal Laboratory, Sheffield Soieotilic School, Feb. 4th, 1889 

♦ Ann d. Phyn, u. Ohem., 188:j, xx, p 591 

t ^Jeltsch. f, Kiyst, ix, 1884, p I. 
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EXPLANATION OF PLATES. 


Platk T. 

1 KUhingfi produced on the facoM of a rlg^ht handed <|uartz crystal by hydrofluoric 
acid 

2 Ktohlugs produced on the faces of a left handed quartz crystal by hydrofluoric 
aoid 

3 Final result of oaUng away the greater part of a sphere (cut from a right handed 
quartz crystal) with hydrofluoric acid during o period of about eight weeks ^leen m 
the direction of the vertical axis The angles of the hexagon mark Uio extremities of 
the lateral axes 


PlATK 11 

1 and 2 Apiiearance of the etched sphere after being In the acid aliout four days 
1 Heen in the direction of the vertical axis 2 Seen in the direction at right anglos 
to the vertical axis and a pnsrn of the first order 
3 and 4 Apponram'o of the etched sphere after being in tho tu id about three 
weeks 3 Heen as in 1 4 Owing to a mistake in taking tho pliotograph aeon about 

at right angles to a prism of the eecond older 
6 and 6 Appearance of the etched sphere after being in the acid about seven 
weeks 'i Seen ns in 1 and 3 6 Seen as in 2 
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XI.—Nkw England Spiderh of thk Families Drashid^, 
AgAIKNIDvE and DvsUKRIDAfi. By J. H. Emkrton, 

Drassidae. 

Thk />mmV/G\have long bodies like the Ayahnidofi Lycosid(^^ 
but most of tliem are a little flattened above and walk with their 
bodies near the ground ; the first and second feet are directed for- 
ward and the third and fourth backward. The feet have but two 
claws, undei which is usually a cluster of hairs sometimes so tliick 
as to conceal the claws. The under sides of the tarsus and metatarsus 
are sometimes covered with hairs, especially on the first and second 
legs, and these hairs are often flattened or thickened at the end. 
The cepjialothorax is low in front, the highest part being in the 
middle or farther back. The eyes are in tw^o liearly straight rows. 
The spinnerets are cylindrical wdth the tubes on the end, and the 
upper and under pairs are nearly equal in length. 

None of the ]Jrassid(r make webs for catching insects, thougli 
many of tliein make nests, usually flattened tubes, in which they 
hide in wintci tu' while moidting or laying eggs. Most of them live 
on the ground and hide under leaves and stones A few, as Clubiona^ 
Chuacanthmm^ and An\jph<vna live in summer on plants several 
feet above the ground. 

Many 8pc*('ieh are found adult at all seasons and probably live 
several years. 

The cocoons are flat, some are attached by one side, but most of 
them lie loose in the nest or hiding place. 

A large iinmber of American species were described and figured 
by llentz, most of them under the generic name Ilfrpyllus, Of 
these I have identified nine : H, dHseriptns^ croeatu^, a/ar^ys, eoclfH- 
aatiom, atcvy hilineatus, and Cluhiona snltabundoy pallem. 

Several others have been described by Thorell, and of these I have 
identified Qnaphosa brmnalis Thor., Proc. Boston Hoc. Nat. Hist., 
vol. xvii, 1875, and (dnaphoBn conspersay Q, acudderiy and jFVos^Ae* 
sima mdanchoUa Thor., Bulletin Hayden’s XJ, IS. Qeol. Survey, vol. 
iii, No. 2, 1877. The specimens of this family in the Museum of 
Ccrmparative Zoology in Cambridge, Mass., have been named by 
K(‘yserling, and I have adopted his names for several species though 
they are not yet published. 
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Mioaria We»tnnK 

ThiH |>^onu8 was first separated from Draasus by C. Koch under 
the name of 3facarla, whieh had before been used fora genus of 
doptera, and was therefore changed by Westring to Mioaria in 1851. 
They are all small and slender spiders with the ce}>haloth(>ra\ arched 
upward in the middle, without any dorsal groove or only a thick 
opa<pie 8j)ot in place of it. The abdomen and usually the ce}»halo- 
thorax are covered with flattened scal(*s sometimes brightly colored 
and iridescent. The tarsus and metatarsus of the first and second 
feet have a double row of flattened hairs on the under side*. 

llentz's UerpyUna auratua, found farther south, belongs to this 
germs and is nearly related to M, longij>ea, 

Mioaria longipes, new h]» 

PrAlB 111, FKH RRS la, I/;, Ir, !(/, If, 1/, lA 

Largest specimen 5““’‘ long. 1*1. iii, fig. 1. The ce]>halothorax 
is t^^ioe as long as wide, widest across the middle. Head not much 
naiTowe<l. The eyes occupy half the width of the head. The front 
row is nearly straight, the upper row with the middle eyes highest. 
Eyes all nearly of the same size. The cephalothorax is highest in 
the middle, curving downward toward both emls. Hie abdomen is 
one-half longer than the oephalothorax and about as \\ ide, blunt at 
both ends and drawn in a little at the sides and abo\e about one- 
third its length fi’om the front. The legs are long and slender, the 
fouith pair longest. Tlic eolors are light yellowish brown with gray 
hairs and scales which have green and red metallic n'flections on the 
abdomen. The legs arc darker from before backward, the front 
pair all light yellow except the femur, and the fourth and third pairs 
with longitudinal brown stripes that nearly cover the tarsal joints. 
The oephalothorax is without markings. The abdomen has a pair of 
white stripes at the constricted spot and a less distinct pair near the 
front end. At the himler end it is alniiost black. The scales of the 
abdomen are of various forme, those of the white spot are long with 
several branches at the base figs. L/, Ic, those of the front of the 
aVidomen are more simple, fig. Ic, and those behind the white mark 
ingfi are half as wide as long with two rows of short branches fig. 1/* 
at some distance from their edges. The under side of the abdomen 
is as dark as the upper side. The white markings extend under half 
way to the middle lino. The sternum is nearly twice as long as 
wide, wideat at the second pair of legs and narrowed to a point 
behind. 
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The maxillte are a little notched on the outer sides and straight 
on the ends except at the inner oornei*8. The lahium is two-thirds 
as long as the maxill«B. It is narrowed toward the tip, where it is 
about half as wide as at the base, fig. 1 a. 

The male palpi are small, the patella and tibia are about of the 
same length; at the base of the tibia on the upper side is a large 
tooth nearly as long as the diameter oi the palpus, and curved 
strongly forward, tig Ih, The tarsus is as long as the tibia and 
patella together, and }»ointod at the end. The palpal organ is small, 
tig. 1^/. 

The epigynum of a female from Salem, Mass., appears as in tig. lA 
with two oblique openings near the posterior edge. 

Salem and Medford, Mass., under stones and leaves Adult male 
m August and adult female in June. 

Mioarla montana, new 

PlAIF III, PJOUIlKh 2, 2a 

This IS smaller than tlu common species A female measures 
long. The cephalothorax is not iuice as long as wide and the widest 
part 18 beinnd the middle. The abdomen is twice as long as Hide, 
not constricted 01 truncated at either end The (jcphalothorax and 
legs are light ^ellow-biuwn, the legs lighter toward the ends. The 
abdomen is greenish blown with iridescent scales. Across the mid¬ 
dle is a distinct narrow white line and a less distinct one ctosses the 
front of the abdomen. On the hirnler half of the abdomen are four 
01 five white spots. The white maikings extend a short way under 
the abdomen. The epigynum, Plate ui, fig. 2a, has two oblique 
openings near the posterior edge turned more toward each other and 
less downward than in Mfcaria hngipes 

Mt. Washington, N. II., July 1, 1874, east side, near the Ledge. 

Odotrooha., new genus 

This genus includes a number of American spiders described by 
Hentz, under the name of Herpyllus. Besides HerpyUm dencriptm 
and erooatug, IT ornatm, H longipcdpus, H mar^noratui, H rruci- 
ger^ IF. conarivs^ H. trUineatuB^ probably belong in it. H. deBerip^ 
tu8 and K erooalAis were placed by Koch in the genus Agrmca^ 
with which they agree in the shape of the and position 

of the eyes. In this, he was followed by Keyserling, who named 
the specimens of that species in the Museum of Comparative 
Zoolocry* in Cambridge, Mass., Agrmca cromta. In the same colleo- 
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tion another Hpooies, Oeotrecha bimttatay i« named by Keyserling 
(Jastianeira bimttata^ the Castiamira having been named by 

Keyserling, in 1879, for a South American spider, with a long, 
slender oephalothorax and a slender abdomen with the front part 
hardened and differently colored from the softer part. 

In our sj)ecies of Geotrechay the oephalothorax is about two-thirds 
as wide as long and narrowed in front, more in some species than in 
others. The abdomen is longer and a little wider than the ccphalo- 
thorax. It sometimes has a small, hard j)atch at the front end which 
is of the same color as the rest of the back and not easily seen. The 
abd(»men is round, not flattened above as it usually is in l\o»thesima. 
The legs are long and slender. The hairs on the under side of the 
first and second legs are only slightly flattened and thickened, and the 
claws concealed by a thick bunch of hairs. The maxilhe are nearly 
straight as in Agmem and the labium is as short as wide. The eyes 
are close together in the middle of the front of the head, the front 
row nearly straight and the hind row with the middle eyes highest. 
The middle eyes of both rows are laigest and farther apart than 
they are from the lateral eyes. 'I'he spinnerets are very small and 
close together. The colors are dark brown and black, with white or 
bright colored markings. 

The male palpi have the patella and tibia both short and the tarsus 
long and tapering. The palpal organ is round at the base and tapers 
to a fine point. The epigynum has two simple openings directed 
backward, and differing in size and distance apart in different species. 

Geotrecha birittata. 

(j(Mi%antxra bmttaia Keyswrling, Bpecimims in CHinbrnigo Miisoum 
PlAFK Ill, FTGUttBS .{«, 3r, M 

Length, 7 or 8"*™. Legs of fourth pair, 10 or 11"’™. The cepha- 
lothorax is widest across the middle in front of the dorsal groove, 
Plate III, fig. My and is about half as wide at either the front or 
hinder end. The abdomen is usually about as long as the cei)halo- 
thorax and widest at the hinder third. It is sometimes slightly 
drawn in at the sides and above over the front white marking. This 
is caused by contraction in alcohol, the front end of the abdomen 
being hardest contracts less than that part just behind it. The legs 
are long and tapering, the fourth pair longest. 

The oephalothorax is dark brown. The abdomen is of the same 
color, a Uttlo lighter, with two white cross stripes, one about the 
middle of the back and the other, a less distinct one, farther for- 
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ward. Tho femora of all the legs are striped lengthwise with brown 
and yellow. The hind lejc^s are brown with a little yellow on the 
upper side of the patella and tibia. The other le^s are yellow, some¬ 
times with brown stripes on the under side. The white marks on 
the abdomen extend underneath half M^ay to the middle lino. The 
front hard part of the under side i)f the abdomen is lighter than the 
hinder part, and the sternum is of the same color. The coxa? are 
lighter yellowish brown. 

The opigynum shows through the skin as three dark spots and has 
two openings directed backward, fig, 8</. 

The male palpi ha\e the patella very short, about half as long as 
the tibia, fig. 3/>. The tarsus is \ery large and dark colored, wide at 
the base and tapering toward the tip. The palpal organ is simi¬ 
larly shaped, with a rounded hull) through which the coiled tube 
can be seen, and a slender tip lying in a groove in the tarsus, fig. 3c. 

Heritz's Jln*pyUit8 zonarius and trilimatus seem to be near this 
species. 

It lives under leaves at all seasons of the year, and though not so 
<|uiek in its motions as (roeata is a difficult spider to catch except in 
cold weather, when it is often sifted from leaves in atoipid condi¬ 
tion. 

Massaohusotts, Connecticut, and in N. Pike’s Long Island collection. 

The color is sometimes lighter, the whole cephalothorax above 
and below being light orange color, and the legs the same color, with 
the longitudinal brown stripes very narrow and indistinct. 

In young individuals of botli varieties the sternum is wider and 
more convex than in adults. 

Gl’60tr6Ch£l pillUa.t£l, now 8p 

Plate hi, rimTRBs 4, Aa 

The largest specimen is 7*”“' long, oejihalothorax, 

The cephalothorax is shajicd much as in C\ erocata. The abdo¬ 
men is oval, not so much narrowed in front as in^ the other species. 

The ceplialothorax is light brown. The abdomen is grayish 
brown with several while transverse stripes. The two widest 
stripes are in the same position as the two stripes of C. hhittaia. 
On the. front of the abdomen is another stripe, and on the posterior 
half are four or five others, some of them incomplete on the middle 
of the back. The femora of all the legs are light brown, the first, 
second and third legs are yellow, except the femora. The fourth 
legs have the tarsus and the ends of the tibia yellow, the vest light 
brown, Plate lu, fig. 4. 
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Epigyfium, like that of crocata^ but with the holew larger and 
nearer together, lig. 4a. 

The palpal organs and male palpi resemble those of crocata^ but 
are a little larger. 

Three speeimens, of different ages, from Medford, Mass., under 
loaves with C, bivittata. Three adult females from Topslield, Mass., 
Sept. «3d, under log in woods. Males and females in N. Pike’s Long 
Island collection. 

Geotrecha crocata. 

Agrvica ciocnki Keys , spoclineim m Mus Comp Zool, Cambridge, 

? demi ipttis Hont? 

^ Uerpyllua ti otaius Uent/ 

Plate III, PtotJRKS Ik, 3r/ 

Length of iemale, 8 to 10'"'” ; cephalothorax, 4'”"'. The eephalo- 
thorax is nearly twice as long as wide and widest across the dorsal 
groove. It is not narrowed behind as much as in 0, bifjittata. The 
abdomen is usually longer than the cephalothorax and a little wider 
at th(‘ M idest part. 

Th(‘ ceplialotborax is very dark brown or black, and the femora 
and coxie of all the legs are the same color. The abdomen is black 
with a bright red spot of variable shape and size at the posterior end. 
The spot turns yellow in alcohol. In some specimens it is w^anting. 
In the males the red spot is usually larger, sometimes extending the 
whole length of the abdomen. The hind legs are black or brown 
their whole length, a little lighter at the ends ; the other legs are 
yellow, except the femora The under side of the body is all black. 

The epigynmn has two small round openings, wide apart, a little 
in front of the transverse fold. Plate iii, lig. 3d, 

The male palpi are much like those of V. hixuttata^ but the tarsus 
and palpal organ are only about half as large and the patella and 
tibia are nearly equal in length. The tibia has a short proei‘SH on 
the under side. Figs. 8ft, 3c. 

This spider lives among stones in <lry, open jdaces. It is easily 
alarmed and moves very rapidly. The flat, parchment-like eoeoons 
ooinmou on stones in pastures are probably made by this species. 

Massachusetts and Conneotieut, and in N. Pike’s Long Island col¬ 
lection. 
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ProstheBima L. Koch. 

Cephalothorax widest in the middle and more than half as wide in 
front. Eyes near together, occupying about half the width of the 
head. The middle eyes of both rows smaller than the lateral and 
nearer together than they are to the lateral eyes. Upper row 
straight, or the lateral eyes a little farther back. Stonium large 
and nearly as wide as long. Maxilhe wide in the middle and but 
little widened at the ci»ds, PI. in, fig. 6a. First and second legs with 
flattened hairs under the tarsus and part of the metatarsus. 

Prostheslma atra. 

UtrpyUu^ ater Hentz 

ProdtfiMtma funesta Kojaerling, flpeciraen» in Miis Comp. Zool., Combridp^e, Mass 

Prosihmma melancholicn Thorell, MtiU Hayden’s U. 8. Geol Survey, Vol. Ill, 1S77 

Platk III FIOURES 6, Gc, 6d 

Female, long ; cephalothorax, Male smaller. Cephalo¬ 

thorax and abdomen both a little flattened above. Cephalothorax 
narrow in front, about half as wide as in the middle. Plate in, fig. 6. 
Abdomen oval, the hinder half usually a little wider than the front. 
Sternum very large, almost as wide as long, fig. Ca. Maxilla' and 
labium large and a little shorter and wider than in P. emleaia^tica. 
Feet 1 and 2 with flattened hairs under the tarsus and half the 
metatarsus. Feet 6 and 4 with fine hairs in the same plaees. 

The W'hole body is black in most individuals, sometimes, especially 
in the young, yellowish brown on the ends of tlu* feet and under the 
abdomen, 

Epigynum large and distinct with two small depressions in front 
and large openings behind surrounded by a thick brown rim, fig. 6rf. 

The male palpus is short with a very large tursus, as long as the 
tibia and patella together and more than half as wide. The process 
on the outside of the tibia is about as long as the tibia itself and 
nearly straight. The palpal organ has a small fine tube and several 
small hooks and processes all at the tip end of the palpus, fig. 6c. 

This spider lives under stones and leaves. The cocoon is flat on 
one side, by which it is attached, and convex on the other. It is 
white, or sometimes a little pink. 

Mt. Washington, N. H., Eastport, Me,, Massachusetts, and in 
N. Pikers X4ong Island, N. Y., collection. 

jP, melanoholica was found by Dr. A. S. Packard at Monitou^ 
Colorado, 1875. 
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Prosthesixna depreesa, new ep 

Platb in, riouHES 8, 8a. 

A smaller species than atra. Female, long* The head is 
much smaller than in atra and the eyes larger and closer together. 
Plate in, fig. 8. The oephalothorax and abdomen are black. The 
first and second legs have the tarsus and metatarsus pale yellow, the 
rest of the legs black except a pale spot on the outside of each 
femur. The third and fourth legs have the tarsus and metatarsus 
pale, the tibia black at the distal end, the leg becoming lighter from 
this point to the base. Underneath, the coxae are darker from 
behind forward. 

The epigynum has the openings at the sides, farther forward, and 
the ridges over them thicker and shorter than in atra^ and the two 
little depressions in front appear to be wanting, fig. 8a. 

Medford, Mass., July 23. 

Prosthesima eoolesiastioa. 

ProBihfi$%ma praptnqua Keys, 

fferpyUui ^cclmaahetu (lentz 

Platb III, muRB 7, ta, 16, Id, Id. 

Thiswapider is about 8 or long, a little smaller than Onaphoaa 
con6per$a which it resembles in form and habits, but from which it 
is easily distinguished by its colors. The cephalothorax is black at 
the sides and has a whitish stripe in the middle. The abdomen is 
black at the sides with a bright white stripe in the middle that 
extends from the front end about two-thirds its length. At the 
hind end of the abdomen, just over the spinnerets, is another white 
spot. The legs are dull black taming to brown in alcohol, as does 
the cephalothorax. The under side of the abdomen is dark at the 
sides and light in the middle. 

The eyes cover about half the width of the head, The two rows 
are nearly equal im length, the hinder only a little the longer. Seen 
from above, both rows appear straight. PI. m, fig, 7. 

The maxUlsd are widened at the end, the outer corner sharp and 
the inner rounded oflf down to the lip* Fig. 7a. 

The male is much smaller than the female but similarly marked. 
Hie male palpi are small The patella and tibia are short, and the 
tarsus is as long as both together. The process on the tibia is slender 
and about equals the tibia in length. It is on the outer side, show¬ 
ing indistinctly from above. It is slightly forked at the tip. The 

Thams Ooxx AcaHi Vou Vllf 28 Dkc, 1889, 
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palpal organ is simple, with two short processes on the outer end. 
Fig. 7c, Id, 

The epigynum has a small oval opening at tlie posterior end of a 
dark area. Fig. 76, 

Under stones. Boston, Salem» Danvers, Wood’s Holl, Mass,; Al¬ 
bany, N. Y,; Providence, R. I. 

PcBCilOOhroa Weelr, Simon 

PlATE IV, HOITHliB 1//, Jrt 

The cephalothorax is narrowed toward the front, as in l^osthe* 
mna^ and more narrowed in malefl than in females. The two rows of 
eyes are far apart, the hinder row a little longer than the front row, 
with the lateral eyes farther back than the middle ones. The middle 
eyes are farther apart than they are from the lateral eyes. The 
labium is not much longer than wide and a little narrowed toward the 
end. The maxilla? are about twice as long as the labium. They are 
narrower at the base and widen to the insertion of the palpi. From 
the palpi the maxilhe curve inward and nearly meet in front of the 
lip. The outer corners are turned outward. PI. iv, figs, la, ^a. 
The colors are bright and the markings distinct. 

PoBollochroa variegata. 

fferpyllws VfintyahiH Hfmtz 

DrdSftiiH larKyatfj^s Ki^HCiliug, Hpeciinona m Mih romp Zonl, Oaml)rnige, Mass. 

PLAIK IV, FHJUfthS 1 Ir 

This is one of the most distim*t an<l brightly colored species of the 
family. PI iv, fig. 1. The cephalothorax is bright orange, a little 
darker toward the eyes. Tin* abdomen is blaek with three white 
transverse stri]ies from the middle of whieh a T-shaped white mark 
extends half way to (lie front stripe. On the front half of the ab¬ 
domen the white stripes are usually partly colored with orange. The 
femora of the first and second legs are black. The distal end of the 
femur and both ends of the tibia of the fourth h^gs are black. The 
legs are otherwise orange colored. The hinder row of eyes is con¬ 
siderably longer than the front row, the rear lateral eyes being 
their diameter nearer the sides of the head than those of the front 
row. The head of the male is much narrower than that of the 
female. The male palpus has a prootiss on the outer side of the tibia 
half as long as the tarsus, tapering toward the end and slightly bent 
inw^ard at the tip. The tube ends near the outer end of the tarsus 
and is supported by a short thick process. Pigs. 16, Ic. 
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This spider is comiuou under leaven in dry woods. Eastern Massa¬ 
chusetts; Dublin, N. H.; New Haven, C’onn. 

PcBOilochroa montana, new «p 

PLAII IV, FIGURES iJ, 'In 

This Bpocit's is a little larger and less brightly colored than 
P. varkyata, PI. iv, fig. 2. Female 8""" h>tig, cephalothorax 
3.5””**. The arrangement of the eyes and proporli<mH of the body 
are about the same. The cephalothorax and legs are dark brown, 
the hinder ones a little the lighter. The abdomen is black with a 
pair of white s}>otfi near the front end and another pair across the 
middle nearly united in the middle. The sternum ainl eoxa» are 
dark brown. The epigynum is dark brown with a small opening at 
the hind end. Fig. 2a. 

Mt. Washington, N. ll., on the road to Gorham. 

PoBoilochroa bilineata. 

Ihrpylluff InfiHHitns Hentz 

Plate IV, luaruK i, Sa 

A very distiin*! species on account of its nim kings. Cephalothorax 
white, with two black stripes and a fine black line on the edge, 
each side, PI, iv, fig. 3. Abdomen thickly covered ^ith long hairs, 
white in the middle and at the sides, and with two wide black stHpes 
that do not extend (juite to the end. The under side of the abdo¬ 
men is white with a hlaek stripe each side. Fig. 3a. The legs are 
covered with gray and white hairs. 

The female is 7""”' long, cephalothorax 3”*”'. The head is about 
half as wide as the middle of the thorax. The eyes are small, the 
middle pair in each row^ farther apart than they are from the lateral 
eyes. The tw'o row^s are widely separated. Sternum oval, widest 
in the middle. Sjnnnercts long. Epigynum small, with a single 
opening directed backw^ard just in front of the transverse fold. 

Gnapbosa batr, isoi. 

Gnaphosa brumalis Thoroll, Proc. Boston 8oo. Nat Iliet., vol. xvn, 1876. 

Onaphoea acudduri lliore]!, Bull llaydou’s TJ. 8 Oool Survey, vol lii, 1877. 

PLATB IV, FIGURES 5, 5a, 56 

This species is a little smaller than G. A female of the 

usual size is long, cephalothorax 4””®, while conspersa grows to 
the length of IB or 15*®"'. 
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The colors are the same as those of eontperm ; cephalothorax and 
legs dark brown and abdomen rusty black 

The epigynum has the openings rather wider apart, and the front 
middle appendage flat, wrinkled at the edges, and with a hard spot 
in which is a small hole near the end. This appendage resembles 
the finger in the same position in Epeira PI. rv, fig. hb^ 

The xxiale palpus has the tibia rather shorter and its outer process 
longer than in corisperaa, fig. 6. The tube of the palpal organ 
is only about half as long, its base being nearer the middle of thtt 
tarsus. The middle hooked appendage is as long as in 
but much more slender, fig. 5a. 

Under stones on Mt. Washington, N. H., from the ledge upward, 
with cocoons of eggs July 1. 

iMsfles and females from Ellis Bay, Anticosti, July 23, S. Hen- 
shaw in collection of Boston Soc. Nat, Hist.; females with cocoons of 
eggs. 

The sjiecimen named by Thorell was from Strawberry Harbor, 
T^abiador, collected by A. S. Packard m 1864. 

G, scudderi was found by A. S. Packard at tlie Garden of the 
Gods, Colorado, in 1875. 

Qnaphosa cozisporsa Tborell, Bull. Hayden’s D 8 Geol. Survey, vol iii, 
M77 

Gnaphota gtganUa ICeyserliug, speuimens in Mua. Oomp Zool, Cambridge, 

Pla,tb rv, FiQXJ&m 4, 4<i, 45, 4c, id, 4e. 

This spider is 12 to 15"“” long and rusty black in color. Some 
specimens freshly moulted are dull yellowish or greenish gray, and 
old individuals have a brownish color. The whole body and the legs 
are covered with long hairs. The cepbalothorax is wide in front and 
the eyes are not so close together as in I^thoniem imbeciUa^ or in 
Froatheeima. The hinder row of eyes is a little longer than the front 
row, and the lateral eyes are larger and farther back than the middle 
ones. PI. IV, fig, 4, The middle hinder eyes are a little oval and 
oblique, diverging toward the front. The mandibles are large and 
strong, on the inner side under the claw they have a wide flat tooth 
with irregular and serrated edge, and near the imier corner two large 
pointed teeth, fig. 4ft. The maxillse are very wide and curve inward 
so as nearly to meet around the end of the lip. Their outer comers 
are rounded, fig. 4a. The spinnerets are stout and the lower pair 
are widely separated* The male differs but little from the female. 
The male palpi have the patella and tarsus both short and the 
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tATBtus M long as both of them. The tibia has a short pointed pro^ 
cess extending forward over the tarsus, fig, 4c. The tarsus is curved 
outward at the end. The tube of the palpal organ is slender and 
extends along the outer edge of the tarsus for its whole length. At 
the outer end of the palpal organ is a short process flat at the end 
and curved downward, fig, ^d. The epigynum has a long opening 
on each side and a short transverse pit in front of them in the 
middle, fig. 4e. In western specimens the opening at the hinder 
part of the epigynum has the sides more nearly parallel, not diverg¬ 
ing forward as much as in those from New England. 

It lives under stones and leaves. The cooooil is white and flat, 
with its diameter as great or greater than the length of the spider. 
The female stays near the cocoon, but makes no nest. 

All over New England, from the White Mountains, N. H., to New 
Haven, Connecticut; Adirondacks, N. Y, 

Thoreirs specimens were collected by A. S.* Packard in 1B75. A 
female with cocoon of eggs on Gray’s Peak, Colorado, over 11,000 
feet high, on fir, Kelso’s cabin, Colorado, and a small one from 
Idaho, all adult females and all smaller than most eastern specimens. 

Pythonissa Koch. 

PythoniSBa ixnbeoilla Keyseiling, Hpctimeo from Kentucky m Mus Corop 
Zool.y Cam\>ridgo, Maes 

Plate IV, fioubes Ca, Cfe, Cic, 

The male is about long and the female 5’“*”. The two n>ws 
of eyes are nearly of the same length, the hinder row almost straight, 
with the lateral eyes only slightly farther back than the middle 
ones. The lateral eyes of both rows are larger than the middle eyes. 
The maxillsD are almost as wide as long and are curved inward so as 
to touch in front of the lip. PL iv, fig, 6a. The front edge of the 
maxillse is straight with the corners only slightly rounded. The 
mandibles are small and the wide tooth under the claw, fig. 6^, can 
be plainly seen just in front of the maxill® with another pointed 
tooth on its inner side. The cephalothorax, both above and below, 
and the legs are orange-brown with black hairs. The abdomen is 
bluish blank with a few whitish hairs at the hind end and around 
the four muscular spots near the middle. The epigynum, as in fig. Qd, 
The patella and tibia of the mi|le palpus are very short and not so 
thick as the femur. The tarsus is as long as the patella and tibia 
together* The palpal organ is large and complicated, the tube show¬ 
ing plainly across the outer end, fig. 6c. 
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Under stones. Males from Dublin, N. IF, and Dedham, Mass. 
Females from Bluehill, Milton, Mass. 

Drassns. 

I*LA1E 1V^ 

The genus J>raH»m of Walekenacr included the greater jiart of 
tlie present family iJrasaida^ as well as some Agalenida^ and Cifti- 
flonidvh. From this, various genera have been separated from time 
to time, leaving the present J)ras»\f8 nn ill defined group containing 
species differing greatly among themselves and forming several 
groups, which further study will no doubt make it possible to sepa¬ 
rate. The only two species which I place in this genus belong, one 
near the European I), iapkloai^ awd the other near 7A 
In these' species the c<*phalotliorax is wider in front and less flattened 
than in 6?iaphos(i and Prostheshmt. The eyes are small and sepa¬ 
rated by spaces at least as wide as their diameter. The front row is 
nearly straight. The posterior row is longer, and curved with the 
lateral eyes lower than the mi<ldle. The midtlle hinder eyes are oval 
and turned apart toward the front, and are nearer together than to 
the lateral eyes. The mandibles and maxillm are large and stout. 
The maxilloi are widened on both sides beyond the insertion of the 
palpi, the outer corners are slightly rounded and the inner corners 
slope obliquely toward the lip, PI. iv, fig. 7 a. l^he Up is about 
half as long as tlie maxilbe. TJie colors are gray and drab with fine 
short, white or gray hairs, and only faint markings on the abdomen. 

Drassus saocatus, now sp. 

Pl\TF IV, FWURKS 7, 7c, Id 

This is one of the most common of our PI. iv, fig, 7. 

The female grows to be 12'”"* long, with legs 10"”" to 15"*"*. The 
color is light gray sometimes with indistinct transverse dark mark' 
ings on the abdomen. The color of the front part of the head is a 
little darker and the feet and mandibles and maxillce are brown. 
The abdomen is long and slender as in Vlubiona, The epigynuin is 
small and has two dark round depressions just in front of the fold, 
fig. Id, 

The male is smaller and more slender. The male palpi are very 
long the patella, and tibia are together as long as the femur, and all 
are as long as the femur of the first legs. The tibia has a small 
process on the outer side, fig. 7c. The tarsus is long and narrow, 
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and the palpal or^an is nmall with a flhort tube near the distal end, 
fig. 1c, 

These spiders live under stones in a large bag of silk in which the 
female stays with her cocoon of eggs. In the early summer a male 
and female live together in the nest, the female often being imma¬ 
ture. 

White Mountains, N. II., to Connecticut. 

Drassus robustus, now sp. 

Plate IV, figuiips 8, Sn, 8^/, Hr 

This is a smaller and shorter legged species than the preceding. 
PI. IV, fig. 8. The female is long. The colors are darker and 
redder, especially toward the head. The aternum, maxilla^ and man¬ 
dibles arc dark brown. The head is as wide as in J?, mccati/fi, and 
the eyes are a little closer. The epigynum is large, light colored in 
the middle, and with a dark ridge each side, fig. Sa, The male is 
much smaller than the female. The palpal organs and tarsi are large 
and round. The tarsus is short and has a short curved process that 
extends over the tarsus on the upper side, fig 8//, 8e. 

Medford, Mass., July. 

Clubiona Latr 

(Y*phalotborax very wide lu front, Fiont row of eyes straiglit, or 
with the middle pair a little higher than the lateral, nearly equal iu 
size and equidistant, or the middle a little larger or farther apart 
than they are from the lateral. Upper line of eyes longer and slightly 
curved with the middle j»air highest, the eyes all larger than those of 
the front row, and the middle pair usually farthest apart. T*late v, 
fig. 8c. Maxilhc long, narrow at the base, and much widened beyond 
the insertion of the palpi. Fig. 10. The mandibles are stout and 
convex at the base in the females. In the males the mandibles are 
more slender, longer and tapering at th(‘ tips, sometimes with sharp 
ridges along the sides. Legs slender, the fourth j>air longest. Feet 
with long claws, the first and second ])air8 with the under side of 
tarsus and metatarsus covered thickly with hairs widened at the end. 
The abdomen is truncated iu front and tapering behind. The colors 
are always pale gray and drab, usually >vith darkler brown on the 
head around the eyes, and rarely a light brown or gray pattern on the 
back of the abdomen. The body is covered with short and fine hairs 
which give it a soft silky appearance without concealing the color of 
the skin. 
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Most species vary greatly in size, some mature individuals being 
twice as large as others of the same age and sox. They live on 
plants in summer, and in winter hide under bark or stones, and have 
at all seasons flat tubular nests of silk. 

Clubiona crasfiipalpis Keyserllng, speoimens in Mus. Comp. Zool, Cam¬ 
bridge, Maas. 

Plate V, piguebs 1, la, 16. 

Male long, sometimes smaller. Cephalothorax two-thirds as 
wide as long. Male mandibles convex in front for two-thirds their 
length, with a low ridge along the inner side and around the end of 
the convex portion. The thin keel on the front outer edge is sharp 
but short, extending only a little over the convex part. 

The tibia of the male palpus is as long as the patella. The process 
on the outer side is long and slender, the end curved inward over the 
tarsus. Plate v, figs. 1, la, li. 

Abdomen marked with brown irregular veins, the rest of the body 
pale. Head a little darker toward the front. 

Massachusetts, Connecticut, Albany, N. Y., Providence, R. I., and 
in N. Pike’s Long Island collection. 

Clubiona mixta, now sp. 

Plate V, figures 26. 

Resembles V. crassipalpis and of about the same size. The man¬ 
dibles of the male are similarly shaped, but the convexity and the 
internal ridge are less prominent. The male palpi are a little more 
slender and the patella proportionally longer. The process of the 
tibia has the upper tooth nearer the hook than in erctsaipalpiaf mak¬ 
ing the process appear wider and stouter, fig, 2. The tarsus is a little 
smaller than in craaaipalpia, Plate v, figs. 2a, 26. 

Salem and Marblehead, Mass. 

Clubiona tibialis, now sp. 

Plate Y, fioubeS 3, 3a, 36. 

Male long, another 6™"' long. The male mandibles arO slen¬ 
der and tapering, without any distinct ridges on the front. The male 
palpi are short and the tibia and tarsus both very large. tibia 
is very complicated in shape, having a large hoOk on the outer side, a 
short thick process on the inner side, and a thickened edge in front 
that meets a slight elevation on the back of the tarsus. The tarsus 
is long and large, and so is the palpal organ. Plate v, figs. 8, 3a, 
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A female, apparently of this species, is long. The front legs 
are shorter than in the male ; the mandibles are stout and convex in 
front. The epigynum is large with a deep rounded notch in the 
middle and a slight ridge each side. Fig. 

Eastern Massachusetts, and in N. Pike’s Long Island collection. 

Clubiona oanadensiB, now sp 

r»LATE V, FiaiTHBS 4, 4a, Ah, Ac. 

Male long, others smaller. Mandibles tapering and rounded, 
without ridges on the up})er side. Male palpi short, tibia shorter 
than patella, with a complicated process on the outer side ending in a 
long sharp point with a round notch in the upper edge. Plate 
tigs. 4, 4a, The tarsus is more than twice as long as wide, bent 
downward at the end. The palpal organ has a large bulb with small 
appendages at the end. Fig. 4b, 

Female a little larger, epigynum with only two depressed spots 
just in front of the transverse fold. Fig. 4c. 

Abdomen dark, with brown irregular lines, Cephalothorax pale, 
not darkened toward the front. 

The eommori 8jH?cio6 on Mt. Washington, N. 11., from the Glen to 
the highest trees, under stones and in moss ; also from Montreal, 
Canada. 

Clubiona minuta, now np, 

PLATF V, FlUintES 11, 11«, 11 

This little spider is about a*'"" long and in its general ap]>earance 
resembles a pale C. rubra. The male palpi, however, show it plainly 
to be a different species. The patella is longer than wide, as in 
ruhra^ and the tibia is short and wide at the end. Its appendage 
on the outer side is very simple, appearing from above like a thin 
spine at the side of the tarsus and not overlaj>})ing it. PI. v, fig. 
11. From the outer side it is seen to be flat, wide at the base, and 
tapering from tlie middle to a blunt point, fig. 11<^. The palpal 
organ has a small hook on the inner side* flg. ll/>, very diffeient 
from the large hook of <7. rubra, 

Male from Readville, Mass., June 15, on bushes. 

Clubiona pusilla, new sp. 

Plate V, pioukks 6, 5a, fit. 

One male 6"*® long, another only 4*"*". Head nearly as wdd© as 
the thorax. 

Trans. Oonw Acad., V6l. Till. 


24 


Jan, 1890 
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Front row of eyos half as long as the head is wide, the eyes of 
equal size and equidistant; upper row, longer by the diameter of 
the lateral eyes. The upper eyes are larger than those of the front 
row, and all about the same size, the middle pair a little farther 
apart than they are from the lateral eyes. 

Mandibles with a thin keel on the front outer edge, half as long as 
the mandible. 

Colors, pale on the legs and palpi; eephalothorax brownish yellow, 
darkest in front; abdomen covered with fine brown markings. 

Male palpi with the tibia shorter than the patella. A flat wide 
process on the outer side, PI. v, fig. 5a, extends forward over the 
tarsus. The bulb of the palpal organ nearly fills the under side of 
the tarsus, the tube is short and curved round th(' end of the tarsus 
so as to point backward ; over the base of the tube is a short stout 
hook, instead of a large hook as in rnhra^ tig. 5. 

Salem and Beverly, Mass. 


Clubiona. rubra JCt^st'rlmg spccmienH in Mus Comp Zool, Cambridge, Mass 
PLArs V, MOUBES G, Gtf, 6/>, T, 7rt, 76, 8, So, 8ft 

This is or^o of several closely similar species, the classification of 
which cannot well be understood without comparing large numbers 
from many dilfercnt places. Cluhiona abhottil L. Koch, is this spe¬ 
cies or very close to it 

Males and females are 3 to t"'"‘ long. The eyes are large in pro¬ 
portion to the size of the spider, and cover the whole width of the 
front of the head. 

The color after keeping in alcohol is redder than in most species. 

The epigynum is notched at the hinder edge, the depth of the 
notch varying in difPereiit individuals. PI. v, figs. 6c, 7c. 

The male palpi have the patella and tibia of the same length. 
The relative length of these joints differs in the allied species. The 
tibia is wider than long and has a large appendage on the outer side, 
divided from the main part of the tibia by a deep notch on the 
under side, figs. 6, 7, 8. The appendage consists of two parts, figs, 
6a, 7a, Ba, the under one longest and a little notched at the end. 
The size and length of this process varies in different individuals. 
On the dorsal side of the tibia, on the front edge, is a small tooth, 
varying in size in different spiders, figs, 6, 7, 8. The palpal organ 
has a very large middle process, figs. 6^, 7ft, 8ft. 

White Mountains, N. H., to Connecticut. 
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Clubiona ornata, new «p 

PlaTI. T, PIf.URLS 9, 9r/ 

Female H”'”* long. The alwlomen is pointed behind and more 
narrowed in front than in most species. Both abdomen and cepha- 
lothorax are less flattened than in most species. The mandiV)le« of 
the female are not very stout and leas swelled at the base than usual. 

This is one of the few species with a colored pattern on the ab¬ 
domen. A dark stripe runs along the middle, of a different width in 
different individuals, but generally narrow and tapering behind. At 
the sides of this are two white or light yellow stripes with irregular 
edges, and beyond this the brown sides of the abdomen. PI. v, flg. 
0. The body is pale underneath. The epigynum is notched at the 
edge of the transverse fold, fig. 9o. 

Mt. Washington, Dublin, N. H., and Massachusetts. 

Clubiona excepta l Koch 

Olnhwna palinis Houty 

PlAlV V", FKIDRBS 10, lOri, 10^, 1 Oc, 10(/ 

Female long, cephalotborax 3""”. The abdomen is not usually 
much larger than the cophalothorax and unlike most species has a 
pattern on the back similar to that of Amayrohins and TegenaHa, 
or in very light individuals consisting of three rows of gray spots 
on a white or pale yellow ground. PI. v, flg. 1 Oa, The cephalotborax 
and legs are light yellowish brown, darkest on the head and mandi¬ 
bles, The spinnerets are rather long. The epigynum has two round 
brown spermatheea? that show through tlie skin, close together just 
in front of the transverse fold. In front of these are two oblique 
openings directed forward and inward. 

The males are not much smaller than the females. The male 
palpi are slender, the tibia only a little longer than the patella, and 
the tarsus nearly as long as both together. The tarsus is oval, about 
half as wide as long, and rounded on the upper side. The [)a])al 
organ is nanow^ and coveted by the tarsus. On the inner side is a 
thin appendage, the free edge of which lies along the middle hue 
and Covers the long straight tube. On tlie outer side near the end 
of the tube is a straight process directed forward, and at its base a 
hook directed backward, fig. 10c. At the end of the tibia on the 
outer side is a short flat process with a small curved tooth on the 
upper comer, fig. loA. 

Massachusetts, Connecticut, and in N. Pike’s Long Island collec¬ 
tion* Under stones and leaves, sometimes in white cocoons. 
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Chiracanthium c. Koch 
Chiracanthium viride, new gp. 

Plate V, riGtrnFS 12, I2r< l‘J/> I2^i 

Female 8’"'” long, eephalothorax 3'””^. C\»p]ialoth()rax threc^-foiirtbR 
as wide in front as at the widest part, tig. 12a. Eyes spreading over 
nearly the whole width of the head; the lateral eyes close together; 
the upper row a little longer than the front row, eyes in both rows 
at equal distances apart. Abdomen widest in the middle, tapering 
behind. First pair of legs a third longer than the fourth. Hternnm 
widest just behind the first pair of legs and tapering to a point 
between the fourth coxae. The mandildes and tnaxiliie are dark 
brown. The rest of the body is pale ytdlow, the cephalothorax a 
little darker than the rest, and a gray stripe covers the middh* <»f 
the front of the abdomen. The epigynum has a large oval opening 
covered by a hafd dark brown lump. PI. v, fig. \2d. 

In the male the mandibles and legs are longer and tin* diffcrenc‘e 
in length betwe(*n the first and fourth legs is greater. The j>alpi 
are as long as the second femur. The tibia is twice as hmg as the 
})atolla, and has on the outer side a thin black process, a little curved 
toward the tarsus, and on the \i[q>er side a thii‘k blunt process ex¬ 
tending a little way over the hack of the tarsus. Between tlie two 
processes of the tibia a sharp process of the tarsus extends bm'kward, 
a little curved dovnn at the end, figs. 12a, 12ft. 

Female, Dedham, Mass., July 26. Male, Saugus, Mass., June 12. 

Traohelas b. Koch 
Trachelas ruber iCoy«eriiii{y, 

Plate V, fkjubes 13, 13a, I3r, 13r?. 

Female 10’"“' long, cephalothorax 4*"“' long and 3’“'" wide. The 
cephalothorax is widest in the middle opposite the second pair of 
legs and narrows to 2™'“ at the hinder end, the sides of the hinder 
half being nearly straight. The head is very wide and high, the 
highest part half way between the eyes and the dorsal gi*oove. 

The eyes are all about the same size and far apart. The front 
row is nearly straight, the middle eyes a little higher than the 
lateral, this row is half as long as the head is wide. The binder 
row is much longer, the middle eyes are about as far from the front 
middle pair as they are from each other, the lateral eyes are about 
the same distance from the middle ones, but much farther back on 
the head, figure 13. The mandibles and maxillie are large and resem- 
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ble thoftu of (Jlubiona, Tbe abdomen is oval and very regular in 
shape. PI. V, fig. 18. The eephalothorax is very tliick and hard, 
and dark brown. The abdomen is light yellow with no markings, 
except four small brown spots near the middle, and a gray streak 
over the dorsal vessel. The hairs are very short and scattered so 
that the skin appears soft and smooth. 

The fvHt pair of hgn is a little the hmgest instead of the fourtli 
pair, as in the European species, and both the first and second pairs 
are much siotiter than the third and fourth. The palpi are slender, 
the* tarsal joint thickened at the tip. The legs are darker from back 
to front, the front pair reddish brown, not so daik as the cephalo- 
thorax, and the hind pair is yellow. The epigynuin has two daik 
brown round depressions close together. 

Pale individuals are sometimes found with all the legs yellowish 
wliite, eephalothorax light browm with white eyes, and the abdomen 
light gray. 

The males are smallei than the females, sometimes not more than 
lialf as large. The tibia of the palpus is shorter than the patella, 
and has a short hook on the outer side. The tarsus is small and the 
bulb of the palpal organ is so large that it extends beyond the tar¬ 
sus on both sides. The bulb is round and has a distinct tube whiidi 
rests in a groove of the end of the tarsus, figs. 18 c, 18 d. 

Under stones and leaves and sometimes on fences in autumn. In 
general appearanoo and color it resembles Dyndera, Massachusetts 
and Ooniieeti(jut, and in N. Pike’s Long Island collection. 

Anyphsena Smidevuii. 

Plate VI, pjguius 1, la. 

(Eephalothorax highest behind. Eyes of the front row ecjual in 
size and equidistant, the lateral eyes a little tlie highest. Upper row 
of eyes longer than the front row, the middle eyes higliest, all of the 
same size and larger than those of the front row and at equal dis¬ 
tances apart. Abdomen widest in the middle and a little pointed 
behind. 

Maxillee long and widened at the tips but not so much widened as 
in (jluibiona, 

TJie opening of the iraohoaj is farther forward than in other 
genera, in some spetues approaching nearly to the epigynuin. PL 
VI, fig. J a. 

The colors are pale. The male palpi are large and complicated. 
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Anyphsena rubra, new sp 

PliATh VT, PK*UU®8 1, la, 

Female 8 or 9”*® long, cephalothorax 8'“'” Abdomen half longer 
than the cephalothorax and about as wide, tapering backward from 
the middle to the spinnerets, PL vi, fig. 1. The cephalothorax and 
legs are pale yellowish brown. The cephalothorax has two darker 
longitudinal bands. The abdomen is white or light yellow with two 
stripes made up of brown or red spots. The mandibles are dark 
brown. This is the largest and stoutest species. 

The epig 3 mum has two large curved openings, turned toward each 
other, between which is a long depression widened at the front end. 
The long spermathecie show through the skin just behind the open¬ 
ings, fig. ij, I have not seen the adult male. 

Massachusetts and Connecticut, and in N. Pike’s Long Island col¬ 
lection. On jilants and under stones. 

Auyphseua incerta Keys, specimens m Mus Oon»p Zool, Oambridt^e, Mass 
PIATE VI, FIODUMS 2, 2a 26, 2<), 2d 

Female 5™”‘ long, cephalothorax The cephalothorax is about 

a quarter longer than wide, rounded at the sides, and highest in the 
middle. The front of the head is very low, so that the front eyes are 
not their diameter from the base of the mandibles The front row 
of eyes is nearly straight. The upper row is longer and more 
curved, with the middle eyes highest, and the eyes of this row ani 
all larger than those of the front row. The abdomen is large in the 
female, as in all the species of tins genus, widest just behind the 
middle and a little pointed behind, PI. vi, fig. 2. 

The color is light brownish yellow wdth gray markings. The 
cephalothorax has two indistinct longitudinal stripes and a fine black 
line over the legs on each side. On the abdomen are two rows of 
faint spots and oblique lines. The legs have a few faint markings 
across the joints. 

The maxillte are straight at the sides and rounded at the ends on 
tlie inner side. The labium is small and not half as long as the 
maxillfc. 

The epigynum has a large dark brown process in the middle at 
the front end, fig. 2d. , 

The tibia of the male palpus has a large double process on the 
outer side, the upper branch of which is pointed, and the lower blunt 
with a rounded tooth on the upper side, figs. 2a, 2b, 2c, 

Under leaves in winter. Salem and SwamnsooU. Mass. 
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AnyphsBna oalcarata, new np 

Platk vr, FiaURKfi 3, 3a, 36, 3r, 3c/ 

The same hIzo as A. incerta^ but lija^hter colored and with longer legs 
and longer spines. The front legs are longer than the fourth in both 
sexes. The markings are the same as in the other species and the 
spots on the front of the abdomen are more distinct than in the 
others. 

The epigynum has a thin edge extending backward a little over 
the transverse fold and reaching from one respiratory opening to the 
other. In the middle is a small hole with a short tooth-like ridge 
directed backward on each side. PI. vi, fig. 

The male palpi have the outer Imlf of the* femur twice as thick as 
the base with a few large spines on the upper side near the end. 
The patella is as wide as long and shorter than the tibia. The 
appendage on the outer side of the tibia is very small and does not 
extend forward beyond the base of the tarsus, fig. 8^, 8c ; near the 
base of tlie tibia on the under side is a blunt tooth, fig. 8/?, 8c. The 
tarsus resembles that of A. incerta. The palpal organ has the 
middle process very stout and curved inward at the end, fig. 8o. 

The coxw of the fourth pair of legs have on the under side a small 
pointed process directed outward. The coxae of the third pair hav(‘ 
on thh under side a curved process directed inward with a short 
tooth on the hinder side near ihe middle, and in front of this a short 
blunt tooth dire<5ted backward, fig. »3. 

West Haven, Conn., July, on plants, and in N. Pike’s Long Island 
collection, 

Anyphesna saltabunda. 

Ohthiona saltabunda UenU. 

Plate Vf, figures 4 , 4a, 46, 4c, id. 

This is a very long-legged and (^lender species. The female is 4‘"’“ 
long, the abdomen but little longer than the cephalothorax. The 
front leg is long^ fourth leg 7*""’, The palpi are slender and as 
long as the femora of the first legs. The whole body is wliite with 
two broken gray bands on the cephalothorax and two rows of gray 
spots on the abdomen. 

The male is about as large as the female. The male palpi arc long, 
the tibia of very complicated shape. It is curved outward and has 
near the base on the outer side a long, thin forked process PI. vi, 
fig. 4, The tarsus is of the usual shape. The palpal organ has a 
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short slender tube resting against the tip of ilie tarsus. Behind the 
tube is a thin hooked process, and on the inner side a long process 
with small black teeth at the end, fig 4, 4«, 4/>, 4o, 

The epigynum has a long transverse opening a little in front of 
the fold, fig. 4rf. 

Massachusetts, and Meriden, Conn. 


PhrurolithUS Kooh »nd Wefrtnng 

Mtcanosoma Simon 

Small spiders sometimes with bright markings and iridescent 
scales. The legs of the first and second pairs have a double row of 
strong spines under the tibia and metatarsus. PI, vi, fig. 5/>, The 
maxilhe are short and wide. The palpi of the males are very large 
compared with the size of the spider, and have a long stout process 
on the outer side of the tibia. The arrangement of the eyes and the 
pattern of the dorsal markings resemble those of Agroica. 

PhnirolithuB pugnatus, new sp 

Pl\Th VI, nor BPS r», C(?, 6r 

2"'"' to 3’”™ long. Oephalothorax round, narrowed at the head as 
in alarina. Abdomen usually shorter and rounder than in ahtriua, 
PI. VI, fig. 6. Cephalothorax and legs bright yellowish brown. 
Abdomen dark brown with transverse light markings which vary in 
different individuals. Light yellowish beneath, except around the 
spinnerets and epigynum. 

Epigynum with two oblique openings at the front end farthest 
from the transverse fold. Parts lyi the palpal organ are sometimes 
found in the openings of the epigynum, fig. fir. 

The male palpi are largo in proportion to the size of the spider. 
The femur has a short process near the base on the inner side. The 
•patella is as short as wide, but the tibia is nearly as large as the 
tarsus and wider at the distal end* On its inhfer side is a long stout 
tooth projecting forward, and on the outer side a longer curved one 
as in P. olarius. The tibia is oval and the palpal organ short and 
round, not extending backward at the base as in figs. 6<i, fii, 

Herpyllm parcua llentz resembles this species. 

Massachusetts and Connecticut. 



Agatenidm and Dyaderidce* 


189 


Phrurolithus alarius. 

Herpyllus alarius Heutz. 

Platr VI, FIGURES 5, 6a, 06, 5d, 6/; 6^, 66 

Fall ^rown female 4™”^ cephalothorax 1.6"^”^. PI. vi, fig. 5. 
The cephalothorax is nearly as wide as long, rounded at the sides. 
The head is about half as wide as the thorax and the I'yes are close 
together and all about the same distance apart, fig. 5a. The middle 
eyes of the upper row are oval and turned oblu|uely, nearest together 
towards the front. 

The abdomen is oval, widest behind, and a little flattened on top. 
The legs are long and slender, except the tibia* and metatarsi of the 
first and second pairs which are twice as thh^k as the same joints of 
the other legs, fig. 5. The legs are light yellow or white with gray 
hairs, except the tibia and patella of the first pair, which are black 
or dark gray with the tip of the tibia white. The tibia and patella 
of the second pair are marked with lighter gray in the same way. 
The tibia and metatarsus of the first and second pairs have two rows 
of strong black sjiines on the under side, fig. 5d. 

The cephalotborax is light yellowish with a black edge each side 
and a few irregular radiating gray marks forming two indistinct 
longitudinal stripes. The abdomen is gray with transverse whiti* 
markings which vary greatly in sha^H* and size in different individuals, 
figs. 5, 5a. The abdomen is eo\^ered with flat branched hairs that 
are iridoseenl, changing from light grayisli-green to pink with the 
motions of the spider, fig. 5d. The under side of the body is pale 
with a dark mark in front of the spinnerets, and in some individuals 
a few irregular marks along the sides. 

The male palpi are large. The femur is thickened on the under 
side near the outer end, forming a short black process covered with 
short stiff hairs. The patella and tibia are both short. The tibia 
has on the outer side a long process slightly curved downward that 
extends along the side of the tarsus for half its length, fig, 6^. The 
palpal organ is so long that its base extends over the end of the 
tarsus, fig. 5/. 

The ©pigynum has two large openings turned toward the sides a 
little in front of the transverse fold, fig. 5A. 

It lives on and under sidnes in diy open ground and runs with 
great swiftness short distances at a time. When still it lies close to 
th© stone with the tibiuj drawn up over the back, as in fig, 5, the 
thickened and colored legs of the first pair are then the parts of the 
6pid©r most easily seen. 

Massachusetts and Connecticut. 
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Agrcsca Wegtruiji:. 

AgrcBoa pratensis, new ap. 

Plate vr, FiaimRE 7, *la 1h Ir, Id, 1e. 

Female 7"'"' long, cephalothorax The ee)3halothorax is widest 

and highest behind the middle, the liead a little more than lialf as 
wide as the thorax. The abdomen is widest across the hinder third 
and not much pointed behind. PI. vi, fig 7. Tlie front row of eyes 
are close together, the nii<ldle ones half their diameter highest. The 
iippor eyes are a little larger and about their diameter apart, the mid¬ 
dle pair itmoh the highest, fig. 7. 

The mandibles are very eonvt^x m front and flat at the sides. The 
maxillfe are straight on both sides and a little rounded on the inner 
corners. The labium is half as long as the maxillae and as wide as 
long. The sternum is large and as wide as long, fig. 7a, The legs 
are stout, the fourth pair longest. Under each metatarsus are three 
pairs of slender spines, under the first and second tibiw two pairs, and 
under the third and fourth tibia^ three pairs. The (‘epbalothorax, 
legs, and mouth parts are light brownish yellow. The cephalothorax 
has a fine dark edge on each side and a row of ladiating dark lines 
each side forming two broken dark longitudinal bands. The abdo¬ 
men has two rows of gray oblique markings on a light ground, fig 7. 
Epigynum with a long brow u piece in the middle, fig 7e, 

Male about the same size with the abdomen a little smaller. The 
male palpi are large and stout. The patella and tibia? are the same 
length, the latter a little bent and with a short pointed spine on the 
outer side. The tarsus and palpal organ are short and wide. The 
palpal organ has a short blunt process on the outer side that projects 
over the cslge of the tarsus, figs. 7b, 7c, 7d. 

This spider lives under leaves and in short grass and resembles a 
Lycom m its gait and general appearance, and also the common 
AnyphiPna / n^^erta. 

Eastern Massachusetts; Providence, Rhode L? Albany, New York. 

Agalenidsn. 

The Agalenida> have the cephalothorax longer than wide, with the 
cephalic part higher than the thoracic, and distinctly separated from 
it by grooves or marks at the sides. The head is usually higher 
than in the DrmeidcB and the body less flattened* The upper spinner¬ 
ets are two jointed, the terminal joint pointed and provided with 
spinning tubes along the inner side. In most species these are longer 
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than the other spinuerets. The feet have three claws. The Agahn- 
idm make large flat or irregular webs with a tube or hiding place at 
one side frorji which they run out and seize the insects that alight on 
the web. The Agahnidm run on the upper side of the wob with their 
back upward, while Linyphia, which makes similar flat webs, runs on 
the under surface, back downwards. 

CCBloteS Blackball. 

The difTerence between CiPlotes and Teginarld is not a very dis¬ 
tinct one. 1 have placed in Cpelotos those stouter and sliorter legged 
species with tlic mandibles prominent in front, and in wliich the palpi 
of the males have processos on both patella and tibia. 

Tiie eyes are in two rows, nearly straight, and differ but little in 
size and distance apart. The mandibles are stout and convex. Tlie 
maxilhe are wide at the ends, rounded on the outer eoniers, and 
obliquely truueated on the inner. The labium is about half as long 
as the inaxillte, a little narrowed and truncated at the tij). The 
colors are dark gray and brown. 

Coelotes medicinalis. 

Tegmarta mvdicinalis HeuU 

Platk Vn Viouhks \( t , ]h 

Female 12*""' long ; cejihalothorax 6*"'", fourth leg 15"'*". Front 
row of eyeS straight, the middle eyes largest, eyes of upper row all 
of the same size and about ecpial distances apart, the middle eyes 
highest. Tile lateral eyes of both rows are (‘lose togetlier, those of 
the upper row farthest toward the sides. Head high and wide, dis¬ 
tinctly separated from tlie thorax by grooves each side. Abdomen 
oval, widest behind. Legs moderately stout. 

Cephalothorax yellowish brown, darkest in front, marked with 
radiating gray lines forming two longitudinal dark bands. Abdo¬ 
men gray with irregular pale spots. A double row of obii(pie pale 
spots in the middle, in most specimens broken and irregular, fig. 1 
The legs are light yellowish brown with light indistinct gray rings. 

The spinnerets are short. 

The epigynum has a large piece in the middle with a branch each 
side that extends outward and forward ending in a point. In front 
are two small rounded teeth directed inward. PI. vii, fig. la. 

Male palpus short, with a large and wide tarsus. Tlie ])atella and 
tibia are both short and of about the same length. The outer pro- 
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ceH8 of the patella w half as long as the patella and blunt and crooked 
at the end. The tibia has on the upper Hide a short pointed process 
near the base and a blunt one near the end on the outer side, both 
concealed by a curved ridge. On the under side of the tibia is a 
process directed forward. The tube of tlu> palpal organ is slender 
and supported at the end by two large processes, tig. 

Ohatoaugay Lake, Adirondacks, N. Y., from F. A. Bowditch, 1878 ; 
SwampMOott, Mass., May 8. 

Ooelotes longitarsus, new wp 

Pl.ATK vn, MOtlRES 2, 

Male 7"‘”‘; cephalothorax 3*5"“”. Head wide and high, highest 
half way between the eyes and the dorsal groove. First leg almost 
as long as the fourth. Legs stout. Abdomen oval, the hinder half 
a little the wider. Cephalothorax and legs yellowish brown, a few 
radiating darker lines on the thorax, and the front of the bead a little 
darker. Legs darker toward the tips. Abdomen dark gray with a 
median lighter stripe in front and a double row of lighter oblique 
marks on the hinder half, much as in medioinafh. 

The patella and tibia of the male palpi are both as short as wide. 
The patella has a long tooth, widest and truncated at the tip, directed 
forward on the outer side. The tarsus is widest at the base and 
pointed at the tip. At the base on the outer side it has a stout 
process extending backward and inward as far as the patoHa, Plate 
VII, tig. 2. 

A small female found at the same time and probably the same 
species has a small, simple oval opening at the posterior part of the 
e])igynum. Fig. 2a, 

Mt. Carmel, Conn. 

Ccelotes montanus, now sp, 

Pla-tk VJf, riouEKS ,3, 3a. 

long ; cephalothorax 5**'***; 4th leg of female 18”*”', 4th leg of 

male 

Epigynum with the holes open, and oblique turned nearly forward. 
Plate VII, fig. 8, 

Male palpus with short patella and tibia, the tibia shortest. The 
patella has a short conical, black spin© on the outer side neat the 
end, directed forward, under this is a smaller spine. On the outer 
side of the tibia, which is shorter than the inner side, is a short 
process turned forward a little at the tip. Fig, 8a. 
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*The coiom and inarkingg are like thf>»p of the two preceding 
speciea. The leg«, e8pocially of the male, are a little longer in pro¬ 
portion to the size of the body. 

Ohateaugay Lake, Adirondack^, N. V., from F. A. Bowditch. A 
amall male from New Haven, Clonii., is apparently of tl^is species. 
Its palpi differ slightly from those of the Adirondack males as shown 
in figs. 4, 4a. 

Coelotes hybridus, new 

Platr VII, rimjRES 4, 4a. 

This species is only distinguished from C, longltarms by small 
differences in the shape of the male palpi. The spur at the base of 
the tarsus is very short and extends backward to a short process on 
the middle of the tibia. The posterior inner corner of the tarsus is 
differently shaped from this part in longitar$us^ having a deep notch 
shown in figs. 4, 4a. The tibia is a little longer than that of 
longitarmn and shaped much like that of mexlu'^lnnlu. The patella 
resembles that of longttarsun. In size, markings, and colors this is 
like botli mniieinalk and longitarsm. The pal[*al organ is almost 
exai’tly like that of longitorms. 

One male from Chateaugay Lake, Adirondaeks, N. Y., from F. A. 
Bowditch. 

Tegenaria Latr 

These spiders differ from Codote^ in having the legs longer and 
more slender and the abdomen generally rounder and shorter. The 
mandibles are less convex in front, the palpi of the males have no 
processes on the patella, and the palpal organ is proportionally smaller 
than in 

Tegenaria derhamii Hcopoii, nca; Thoreii, ihi.i. 

Ttgemi%a civilis B1 aokwall, IBSl. 

Tegmaria domt$lir.a S»myn, 1875. 

Plate VB, rioifBEs 6, 6a, 66, 6c. 

This is a house spider found all over the world. Female 10®® 
long; cephalothorax 5®®. Plate vii, fig. 6. The legs are long and 
tapering, 4th leg 18®® long. Tarsi and metatarsi slender. The head ^ 
is high and wider in front than it is opposite the first pair of legs. 
The abdomen is short, only a little longer than the cephalothorax. 
The front row of eyes is straight, the middle ones smallest. Upper 
row longer, lateral eyes close to those of the front row, the middle 
ones much higher, fig. 6. 
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Cophalothorax ami legs light yellowish brown, the legs with some 
indistinct gray rings. Abdomen pale with gray markings which are 
usually plainest on the hinder half. The upper spinnerets are twice 
as long as the lower and the terminal joint is nearly as long as the 
basal. 

Kpigynum with small oblique openings at the sides. Fig. 6c. 

The male palpi have tlie patella and tibia long and both about the 
same length. The tibia has on the outer side, about one-fourth its 
length from the end, a short blunt process, fig. 6tf, under this is a 
shoiter process lighter colored and directed forward, fig. The 
tarsus is slender and pointed and the appendages of the paljial organ 
are small. Figs. 6a, 0^. 

Tegenaria brevis, new np 

PiAiE V 11, nui Rfs 5, f*a, r»/>, 5^ * 

A small species, 5 to 6™"’ long. Cephalothorax two-thirds as wide 
as long. Abdomen short and widest behind. The mandibles are 
small and but little convex in front. The cephalothorax and legs are 
jjale yellowish brown with black hairs, ilie legs and palpi are lightest 
at the base and darker toward the ends. The spines are very long 
and slender. The abdomen is in some individuals pale with dark 
hairs ; in others there is a gray herring bone marking, and gray 
marks along the sides. 

'fhe male palpi are slender and without any appendages on the 
patella. The tibia has a short stout tooth on the outer side a little 
behind the end. The tarsus is small and pointed. The palpal organ 
is round and too large to be covertKi by the tarsus. Plate vii, fig. 5. 
The head of the male is narrower than that of the female, and the 
thorax wider, figs, bh, 5c. 

The epigynum appears to the naked eye like two parallel dark 
brown marks. It has a large posterior opening, widest behind, and 
partly divided into two at the front edge, fig. 5a. 

The short round abdomen and gray markings make this spider 
resemble Steatoda niamiorata. 

Mt. Washington. N. II.; Massachusetts ; New Haven, Oonn. 

Cicurina Mengo, isti. fiiwioo, 1875. 

^rhis genus differs but little from Coelotea except in the palpi of 
the males which have the patella without processes, the tarsus long 
and narrow, and the tibia short with a large appendage on the outer 
side. The tube of the palpal organ is long and supported in various 
complicated ways. 
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Cicuxina oomplloata, new sp. 

PliATK VII, mUBBS 7, 7a, Vi 

Thirt ifl a «mall, stout species, the largest individuals measuring 
Y****** in length, and the oephalothorax 3*"™. The eephalothorax:, legs, 
and palpi are uniform yellowish brown. The abdomen is pale with 
scattered gray markings both abpve and below, in some individuals 
forming an indistinct herring-bone pattern on the dorsal side. The 
sternum is as wide as longhand nearly as wide in front as in the mid¬ 
dle. The mandibles are stout, and in the females very convex in 
front. In the males the head is narrower and the mandibles smaller. 

The palpi of the males have the patella simple and about as long 
as wide. The tibia has a short tooth near the base on the outer side^ 
the middle part is turned inward, and on the outer side at the end is 
a large and crooked appendage that in its natural position 
appears to be part of the palpal organ. Plate vti, fig. 7. In fig. 
the process is shown from the side partly turned away from the* j>al- 
pal organ. The tarsus is long and narrow and rounded at tlie tip, 
fig. 7^>4 The tube of the palpal organ is very long, l)eginning at the 
base of the tarsus it runs along the inner side around the tip, where 
it is supported by the edge of a flattened aj)pendago, and backward 
along (he outer side, tin* end being under the flat tibial pro(‘C88. 

The cpigynum has a simple oval opening behind, and the tubes 
show through the skin in light-colored individuals. 

Blue hill, Milton, Mass., and Salem, Mass., under leaves, in winter. 


Hahnia Koch 

Upper eyes all about the same size, the middle pair highest and 
farthest back and failher from each other than they are from the 
lateral eyes. Front eyes nearer together, the middle ones highest. 
The lateral eyes of both rows close together. 

The spinnerets are in a single transverse row, the upper pair being 
outside the others. The outer pair has two nearly equal joints and 
the next pair have U short second joint at the tip. 

The opening of the trachea* is in the middle of the abdomen 
Instead of directly in front of the spinnerets, as in most of the 
family. 

Small spiders resembling Tegmaria and CcAote^, except in the 
spinnerets. 
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Hahnla bimaoulata, new sp. 

PlATK VII, PIOURBIS 8, 8a, to 8/: 

Length, Eye» large, both rown with the lateral eyee low¬ 

est. Lateral eyes much nearer together than the middle pairs. 
Front eyes a little the larger, both rows stJongly curved, the middle 
eyes highest. Maxillie short amj wide, the front edge straight 
except on the inner corner. Sternum as wide as long, widest oppo¬ 
site the second legs. The spinnerets are long, the terminal joints of 
the outer pair nearly as long as the basal joint. The tracheal oj)en- 
ing is nearer the epigynum than the spinnerets. Plate vii, fig. 8. 

The ceplialothorax, sternum, and mouth parts are reddish brown. 
The abdomen is light gray with many irregular pale spots and a 
double row of pale oblique markings in the middle. In the middle 
of the front half of the abdomen are two orange colored spj^ts. The 
under side of the abdomen is pale witli a few gray spots. The legs 
are pale with gray rings, two rings on the femur, tibia, and metatar¬ 
sus. The skin over the epigynum is very transparent and shows 
two ponvoluted tubes almost always unsymmetrical, figs. 8c, rf, c, /. 
The male palpus has on the outside of the tibia, near the end, a 
pointed process as long as the diameter of the tibia. At the base of 
the patella on the outer side is a small pointed black process carved 
a little forward, fig. Bh. Tlte tarsus is nearly as wide as long but 
slightly pointed at the tip. The palpal organ is flat with a long 
thin tube extending along the inner side around the end, fig, 8a. 

Common under dead leaves. Massachusetts, Connecticut, and Ml. 
Washington, N. H. 


Hahnia radula, nsw sp. 

This spider resembles N Hmaculata but is nearly twice as large. 
On the under side of the first and second legs and palpi of the male 
the hairs arc raised on short transverse ridges so that the leg appears 
serrated when seen fi-omthe side. Plate yii, figs. 10, lOa. The gray 
markings of the abdomen and rings around the legs are less distinct 
than in himacukfta. The little spine at the base <rf the patella of 
the male palpi is shorter than in himamlata and 8liar|)ly turned for¬ 
ward. The appendage of the tibia is the same as in bifnaeuleda^ and 
the tarsi and palpal organs are very similar. 

One male, Jaffrey, N. H., Aug, 1. 



AffoUnidm wad Dy^deridoB. 


197 


' Hahnia oinerea, new rj). 

Flatk VII, FiotTEKH 9, 9a, 

Length, 1'6 to 2'"®. 

Cephalothorax light, with dark radiating markings. Abdomen 
dark gray with scattered small white spots and a double median 
row of oblicpie light markings somewhat like Coelotea. Plate vii, 
fig. 9, The legs are light yellowish brown with patella?, coxae, and 
the ends of the longer joints paler than the rest. The basal joints 
of the spinnerets are light yellowish brown like the legs. Terminal 
joint of outer spinnerets shorter than basal. The tracheal openings 
are nearer the spinnerets than the epigynum. The skin over the 
epigynurn is rather opaque and but little of it can be seen. The 
palpi of the male have the patella and tibia both short and each has 
a long, slender process on the outer side which is flexible and 
variously curved at the end, fig. 9^. The tarsus is short and oval. 
The palpal organ has at the base a short feather-like appendage. 
The tube is slender and curved around the distal end of the tarsus. 
It has near the end a short soft appendage of the bulb, fig. 9 «t. 

Salem, Beverly, Swampsoott, CamViridge, Koxbury, Mt. Tom, 
Mass., and New Haven, Conn. 

Agalena Waick 

Large hairy spiders with long legs and very long upper spinnerets. 
Tlie head is high and the middle eyes of both rows arc much higher 
than the others. The web is flat and more regular and closely woven 
than in l^egenaria, 

Agalena naevia Walck. and Bose, 1841; Hetiiz, 1848. 

Agalena pottni Btaokwall, Ann. and Mag. Nat. Hist., vol xvii, 1846 

A gahiiopeie altnpUts Qtiehel, Zoitsch Oosammt. N6t., 1869 

Agaiem amencana Keys, Zool. botan Gos&lisoh, Wion, 1877, male with short- 
tubed palpal organs, from lUmois. 

Plawp VJfl, FiacmiS 1, la, Ic, Id, If, Ig, Ih, U, 1;, lA, H, Im, In 

This is the common grass spider all over the United States. It 
varies greatly in sisBe. A large male measures 14*""* long, 4th leg 
35"*"*. A large female, 18*"*® long, 4th leg 30***®*, while a small adult 
male is only 7*®*" long, and the 4th legs 16“"*. Plate viii, fig. 1. 
m The cepbalothorax is long and the cephalic part separated dis¬ 
tinctly from the thoracic by grooves radiating from the dorsal 
depression. The bead is high and wide m front and contracted a 
little jnst in front of the first pair of legs. The two rows of eyes 

TaAsa OoKN. Acad, Vol, VIII. 26 Jan., 1890. 
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arc strongly curved, the lateral much lower than the middle pairs, so 
that the middle front eyes and the lateral hinder eyes form together 
a nearly horizontal line. The thorax is marked hy radiating grooves 
between the legs. The abdomen is about twice as long as wide, 
widest in the front half, a little truncated in front where it overlaps 
the thorax, and tapering behind. The upper spinnerets are two or 
three times as long as the under. The legs are long and tapering, 
the fourth pair longest. The maxillee are much widened at the tips 
and nearly straight on the front edges. 

The eephalothorax has two wide longitudinal dark stripes. The 
abdomen has a light longitudinal stripe in the middle, straight in 
front, and herringboni^shaped in the hinder half, generally a little 
darkened in the middle and lightest at the edges. The sides of the 
abdomen are dark, or ct»vered with dark spots close together toward 
the middle stripe and more scattered toward the sides. On the ven¬ 
tral side the abdomen has a middle dark striiH', sometiineH lighten in 
the middle. 

Though the markings vary but little the colors vary from light 
yellow, with pale gray markings, to dark reddish brown, with black 
and gray spots, tbe colors being usually modified by lone gray hairs 
both in dark and light individuals. The joints of the legs are all 
dark toward the end. Large individuals are, as a rule, darker col¬ 
ored than small ones. 

The palpi are long in both sexes. Li the males the femur is long, 
the patella not much longer than wide, and without appndages; 
the tibia about os long as patella, widened at the distal end, the 
outer side extending forward along the edge of the tarsus and having 
a short blunt tooth, figs. Ic, 1^, Id. The tarsus is large, the basal 
half oval and the tip narrowed into a long point. The palpal 
organ, especially tbe tube, which is largely developed in this species, 
instead of having a constant form, as in most spiders, varies 
extremely. The most common form is that shown in figs. l<y, 
with a stout fiat tube coiled in one and a half turns under the tarsus, 
and with the tip turned outward away from the tarsus. On the 
outer side of the palpal organ near the end of the tube is a short 
thin tooth with the outer edge turned downward and the comer 
usually forming a blunt tooth directed toward the end of the palpus. 
This variety is found in spiders of all sizes and shades of color from 
all parts of the country. Among large spiders from various looali* 
ties occurs the form of palpal organ shown in fig, 16* In this the 
tube is much longer and more slender, and terminates in a sharp 
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point turned inward toward the tarsus. A third variety, shown in 
fig. Irf, occurs less often but on spiders of all sizes and from differ¬ 
ent parts of the country. The spiral here hardly makes more than 
one turn and is so small as to be covered entirely by the tarsus. At 
the tip the tube is twisted so as to turn the opening downward. 
This is the form named Agalena americana by Keyserling, in 1877^ 
from Illinois; there is one in the Cambridge museum, from Penikese 
Island, Mass., named by Keyserling “ var. mnerlcana^ and I have 
seen specimens from Indiana, from Providence, R. L, Now Bedford, 
Mass., and Brooklyn, N. Y., in N. Pike’s collection. These three 
varieties seem to be distinct and I have seen no intermediate forms. 
Fig. 1<2 is a palpal organ from Providence, R. I., having an unusually 
large tube ; fig. 1 f is the palpus of a small spider from Jaffrey, N. H., 
in which the tube is slender and the spiral unusually small. 

The shape of the external opening of the epigynum is even more 
variable than that of the palpal organ. The most common variety 
is shown in fig. 1^, taken from a female found in copulation with the 
male from which the palpus fig. hi was drawn. Figs, li, 1^, 
show a slight variation from this form.by short teeth on the front 
edge of the opening. Figs. \l, Iw?, Iw, have these teeth united and 
extending backward across the opening nearly dividing it into two. 
The three last are all from large dark colored spiders like those hav¬ 
ing palpi as in fig. Id, 

Comparison of a large number of specimens from the neighbor¬ 
hood of Boston, Mass., showed that 69 males bad palpi like fig. la, 
and a like fig. ; 98 females had the oval epigynum, fig. Id, and 37 
the partly divided epigynum, figs. 1/, B/?, In. 

The web of this species consists of a fiat sheet, shaped accord¬ 
ing to the su})ports to which it is fastened, from one side of 
which extends a tube at the mouth of which the spider usually 
stands. The tube is open at the lower end, from which the spider 
escapes if the web is entered by too large an enemy. 

Th(' webs are made in all kinds of places. In early summer great 
numbers are made on short grass, but large webs are seldom made 
in such situations and it is probable that spiders that do not find 
more favorable places as they grow larger, never live to become 
adult. The largest webs and the best developed spiders are found 
among stones and shrubs where there are convenient hiding places 
and supports for the web, which in a good situation is enlarged as 
the spider grows until it becomes a foot or more wide and propor¬ 
tionally thick and strong. The long spinnerets are used in making 
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this flat web, the spider walking along slowly, swinging the spin¬ 
nerets from side to side, making a band of very fine threads at each 
stroke. The web does not appear to be at all adhesive, it merely 
offers insects a convenient place to rest upon and the spider depends 
on his quickness of movement for their capture. Largo webs usu¬ 
ally have many supporting threads running up into fences and 
bushes and these perhaps help to trip the wings of flying insects 
and cause them to fall on the web, as similar threads do in the webs 
of Linyphia. 

IThe pairing of this spider takes place on the web of the female. 
The female lies still with feet drawn up as if dead. The male lays 
her on one side under his thorax with her ventral side forwai'd and 
inserts one of his palpi into the epigynum at frequent intervals for a 
long time, tlie soft parts of the palpal organ suddenly swelling and 
again contracting. When tired with one palpus he turns the female 
around and over so that she lies on the other side with her head in 
the opposite direction and uses the other palpus. The eggs are laid 
in a flat white cocoon, usually covered with a thick flat cone of silk 
with which considerable dirt is often mixed. The eggs are laid 
under stones or bark and on fences and buildings of all kinds, where 
they are partly sheltered, from August to October, and the females 
often remain and die on or near the cocoon. Adults are occasionally 
found under leaves in winter, but it is doubtful if any live until the 
next season. The eggs batch early in the spring and the young spi¬ 
ders come out in May. 

It appears to be the most common spider all over the United 
States. 

Dysddridao. 

Spiders with only six eyes and with the openings of the traoheio in 
the front of the abdomen, just behind those of the air sacs, so that 
they appear to have four air sacs like the Mygalidm^ The family is 
a small one and the genera differ greatly in the structure of the feet 
and mouth parts. 

Dyadera interrita Hents. 

PlaWb VUI, flcit7»KS 2, 2a, 2^, 2<J, 2d 

Female 12"*"* long. Cephaiothorax 5"**** long and 8™® wide. The 
front of the bead is wide and curved foi*ward in the middle. The 
eyes are small and close together, PL viii, fig. 2. The mandibles 
are half as lopg as the oephalotborax and inclinedi forward and much 
narrowed toward the end. The maxillss are smblli pointed at the 
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tips and widest half way to the base of the palpus. Fig. 2a. The 
labium is long and widened at the base. The sternum is widest in 
the middle, narrowed behind, and truncated at the front end. The 
coxie are very long, fig. 2a. The first legs are longest and the fourth 
next. The feet have only two cl^ws and under them a thick brush of 
flattened hairs. Fig. 2ft. The patella' are only about a fourth shorter 
than the tibios. The abdowion is long, oval and a little pointed behind. 
The cephalothorax and mandibles are reddish-brown. The legs are 
lighter colored and more yellow and become a little darker from behind 
forward. The abdomen is dirty white or yellow without markings. 

The male differs little from the female. The palpal organ is as 
long as patella and tibia of the palpus. The terminal half is a 
little curved inward, and on the outer side is a short blunt tooth a 
little curved upward. Figs. 2c, 2cf. 

Swam}>scott, Brookline, and Roxbury, Massachusetts. This the 
only Dyndera I have seen from New England, and as Hentz’s D. 
interrita came from Massachusetts, this is probably the species. It 
agrees very closely with J), crocata Koch =: />. rtthicunda BIk. 
The palpal organ of D, interrita is straighter, as seen from in front, 
than that of crocata. 


Ariadne Savigny and Audouiu. 

Ariadne bicolor. 

l^larus hicolor Hontz. 

Plate VIII, fjoube 3a, 37>, 3c, 3d 

Female O™"" to IQ*"™ long. Plate vin, fig. 3. Cephalothorax long 
and narrow, widest opposite the third pair of legs. In the male the 
cephalothorax is proportionally much wider. The dorsal groove is 
very small, and the hea<l is not separated very distinctly from the 
thorax. The abdomen is oval, widest across the middle. The first, 
second, and third pairs of legs are turned forward. The first pair is 
longest, the second next. The legs are all stout and the first and 
fourth pairs have the patella and tibia much thickened. The color of 
the cephalothorax and legs is darker from behind forward, the fourth 
legs being light yellow and the first legs and front of the head dark 
brown. The abdomen is pale at the sides and dark purplish-brown 
above and below, darkest along the middle of the back. 

The feet have three claws, fig. Sd, The tibia and metatarsus of 
the first and second legs have two rows of strong spines on the under 
side, four pairs on the tibia and eight or ten pairs on the metatarsus. 
The sternum is long and widest in the hinder half. The maxillte are 
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long and narrow, widened a little half way btwoon the tip and the 
insertion of the palpus. The palpi are short and stout, fig. 3. The 
middle eyes are cilose together. The upper lateral eyes are about 
twice their diameter from the middle pair, and the front eyes are 
close to them, about half their diameter ru^aivr the middle line. 

The male is a little smaller than the female and has tlie thorax 
wider and the legs longer and more slendei^ fig. 3a. The metatarsus 
of the first feet is crooked at the base with a spine on each aide, the 
outer one nearest the base, fig, 3a. The male palpi are but little 
longer or stouter than those of the female. The tibia is a little 
thickened. The palpal ofgan is attached to the under side of the 
tarsus ; it has a round bulb about as tliick as the tibia is long, 
which narrows on the outer side into a short finely pointed tube 
that curves sharply inward, fig. 3a. 

It lives under stones and leaves, or in long yellowish tubes only 
wide onougb to hold the spider under stones or in cracks of trees. 
In July and August the cocoon with twenty or thirty eggs is made 
in the tube with the female, and the young come out of tlie cocoon 
and live in the tube for a short time with the female. 

Massachusetts, Connecticut, and in N. Pike’s Long Island collec¬ 
tion. 
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longburyu«, 192. 
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omalu, 182. 
pallens, 188. 
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1 Gnaphosa couaper^a, 170. 
giganb^R, 170. 
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Halinia Kooh, 195. 

I biaiuculata, 190 

ciuercn, 197. 
radula, 190. 
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^ ater, 172. 
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biliriontiia, 175. 
f'onadus, 108. 
itocrUir, 108, 171. 
crueiger, 1G8. 

( dwriptua, 108, 171. 
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inurrnoratua, 108. 
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viidegaiiis, 174. 
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M ica da, 107, 

I lorigipca, 107 
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Micadoaoma jf^iinon, 188. 
Pbrurolitlma, 1K9. 
alanua, 188. 
pugnntuH, 188. 
lOecilocbrua, 174. 
biliucala, 176. 

I tnontjxna, 175. 

I variegata, 174 
rroatboamm, 172. 

I utra, 17 2. 

depimsa, 173. 

* ecclesioRtica, 173. 
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, PythODiHsa, 177. 
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i ruber, 184. 
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* brovla, 194. 
civllia Ulk., 193. 
derhamii, 193 
domeBtic.a, 193. 
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EXPLANATION OF PLATES. 

Plats HI. 

Pig. 1. Micaria lon^ipes^ la, maxill« and mandlbl«B, from below; 1ft, palpus of male; 
Ic, scale from front of abdomen; lef, Ic, white scales from spots on abdomen; 
1/, settle from binder half of abdomen; 1ft, epigymim. 

Fig. 2. Micaria montana; 2a, opigynunL 

Pig. 3. Geotrec^a hivittata, ventral view; 3a, dorwd view; 3ft, 3r, palpi of male; 3^i, 
epigynum; 3e, hair of abdomen. 

Fig. 4. Ocotrecha pinnata; 4a, opigynutn. 

Fig. 5. Geoirecha crocata^ dorsal view; 6ft, 6c. palpi of male; 5d, epigynum. 

Pig. 6. Prostheaima atra; 6a, ventral view; 6ft, 6c, palpi of male; Off, epigynum; Qf, 
foot of first pair; 6/, foot of fourth pair; %, hair of abdomen. 

Fig. 7. ProsUmiina eccleeiastica; 7a, ventral view; 7ft, epigynum: 7c, 7d, palpus of 
male. 

Fig. 8. Prosthmma depresna; 8a, epigynum, 

PLATJ5 IV 

Fig. 1. PoBcilochroa mriegata; la, ventral view; Ift, )c, palpus of male; Id, epi- 
gynum. 

Pig. 2. Pcacilcchroa niontana\ 2a, epigynum. 

Fig. 3. Pmilochraa bilineaia; 3a, ventral view. 

Fig. 4. Gnaphofia oonapersa] 4a, ventral view; 4ft, end of mandible; 4c, outer side of 
male palpus; 4d, palpal organ; 4e, epigynum. 

Fig. 5. Onaphom hrufnaliay outer side of male palpus; 5a, palpal organ; 5ft, cpi- 
gyuum. 

Fig. 6. I^lhouUm imheciUa; 6a, ventral view; Cft, mandible; Cc, palpus of male; 
6d, epigynum. 

Pig. 7. Dremua aaccaiwi; 7a, ventral view; 7ft, outer aide of male palpus; 7c, tibia 
and tarsus of male palpus, under side; 7d, epigynum. 

Fig. 8. ThoMua robwlua; 8a, epigynum; 8ft, c, palpus of male. 

Plat* V. 

Pig. 1. Clubiom craaaipalpia^ male palpus showing palpal organ; la, tibia of male 
palpus; Ift, outer side of male palpus. 

Fig. 2. Clvhiona mivia, male palpus, upper side showing tibia; 2 <l under side, show¬ 
ing palpal organ; 2ft, outer side of patella and tibia. 

Pig. 3. Olvhiom tibialis, male palpus, upper side; 3«, outer side; 3ft, epigynum. 

Fig. 4. OluUwta tanadeneia, male palpus, upper side of tibia and tarsus; 4a, outer 
side of male |>a]pU8; 4&, under side of tibia and larsus, showing palpal organ; 
4c, epigynum. 

Fig. 5. Cluhiona pusilkt, under^ide of male palpus, showing palpal organ; 5a, upper 
side, showing form of tibia; 5ft, inner side. 

Fig. 6. Clubiona ruhra, male palpus of spider from Saugus, Msss.; 6a, outer side; 
6ft, palpal organ; 6c, epigynum. 
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Fife, Ofvhiana ruJbra^ palpus of largo male from Lynn, Masa.; 7rt, outer side; 76, 
palpal organ; 7(J, eplgynum. 

Fig. 8. Clubiom I'ubra^ palpus of small mfde from New llaveu, Conu., 8a, outor 
side; 86, palpal organ, 

Fig. 9. Clubiotia ornata ; 9a. epigynum. 

Fig 10. Glubiona exoepia; 10a, dorsal view; 106, lOc, palpus of mule; lOd, epi- 
gyuura. 

Fig. 11. CluJbtona mtnuta^ male palpus, upper side; 11a, outer side; 116, under side. 

Fig 12 Chtracanihium vxridt; 12a, dorsal view; 126, male palpus, outer side; 12c, 

upper side; 12<i, epigynum. 

Fig. 13. Trachelojf ruber; Ua, etemtiro and mouth part; 136, epigynum; 13c, 13d, 
male palpus, 


Plate VI. 

Fig. 1. Anyphesna mhra; la, ventral view of abdomen, showing at r the tracheal 
opening; 16, epigynum 

Fig. 2. Anypfuma %ncer(a , 2a, 26, 2c, palpus of male; 2d, epigynum. 

Fig. 3. Anyphwia calcaraia^ under side of coxae of male, showing spurs on 3d and 
4th paira, 3a, 36, 3c, male palpi; 3d, epigynum 

Fig 4, Anyp?uiem aaitabunda, male palpus, under side; 4a, 46, 4c, upper and side 
views; 4d, epigynum. 

Fig, 6 PhruroUihua alanua, tu natural position at rest; 5a, light-colored variety , 66, 
first leg; 6c, maxillm; 6d, irridescent scales of abdomen; 6c, 6/; 6j^, male palpi, 
6A, epigynum. 

Fig. G PhruroUihua pu^aim; 6a, upper side of male palpus; 66, outer side; 6r, ©pi- 
gytuim, showiug part of palpal organ in one side 

Fig. 7 Agrmca prateMU!; 7«, sternum and mouth part; 76, 7c, 7d, palpus of male, 
7e, epigynum 


Plate Yll. 

Fig. 1. Oadotas medieinalia, enlarged 4 times; lo, epigynum. 16, palpus of male, 
under side; Ic, upper side 

Fig, 2, Oathtea ImgiiarauSt palpus of male, upper side; 2a, epigynum. 

Fig, 3. Motes montenw, epigynum, 3a, palpus of male; .36, patella and tibia of male 
from Now Haven, Conn, 

Fig. 4. Codotea hybridua^ male palpus, upper side of patella and tibia; 4a, under side 

Fig. 6 Ihganaria bfeifw; 6a, epigynum; 66, head of female; 6c, head of male 

Fig. 6. fhyemria da/fhainii^ enlarged 4 times; 6a, palpus of male; 66, taisus and pal¬ 
pal organ; Go, epigynum. 

Figs. 7, 7a, 76, Oimrina compficafa, male palpi; 7, under side; 7a, outer side with 
large process of tH tibia separated fVom the tarsus; 76, upper side, showing the 
narrow tarsus and short curved tibia 

Ffg. 8- Etohnio^ idmacuktta, under side of abdomen, showing traohsel opouing and 
spinnerets; 8a, male palpus, under side of tibia and tarsus; 86, outor side of tibia 
and tarsus; Sc, 8d, 8«, H/, various forms of epigynum. 

Fig. 9. Mahnia cineraa; 9a, male palpus, under aide; 96, outer side. 

Fig. 10. 4^a6(n4a rattula, maxlUa of male; lOa, hair of first leg of male, 

Tuans. Ookn. Acad., Vol. VI][I. 27 
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Fmt* vm. 

Fig. 1. Agolena tnalo, la, oommon lorm of auile palpus from a apeoiman from 
Peabody, Mass ; 1ft, long tubed rariaty of palpal organ /rom Woodbrldge, Conn,; 
Ic, outer side of tibia of samo palpus; Id, short tubed form of palpal organ of a 
Bpadmen from New Bedford, Maas.; le, palpal organ with unueually large tube of 
a apaounan from Prortdenca, K I , 1/t Small palpal organ from Jaffrey^ N H ; Ig, 
outer aide of amall male palpus from Salem, Haas ; lA, oommon form of epi- 
gynum from female iu oopulalioo with the male from which Fig. 1 was drawn, 
If and 1^, epigynnm from Providence, K 1; I A; epigynuni with small prooeas on 
front edge from Salem, Mass , U, Iw, In, epigynwn from several large spiders 
from Massachusetts 

Fig, 2 Dyedefra intemta; 2a, sternum, ooxm, and mouth parts; 2ft. foot; 2c, side of 
male palpus, 2d, palpal organ from front. 

Fig 3. AriadM bicohf^ female, do, male, head, palpi, and front leg; 3ft, sternum 
and mouth parts of female; He, male palpus; 3ff, front leg of female. 
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XI f. —Tuk Dkvklopment op a Paleozoic Porifruoitr Coral* 
By Charlkh E. Bkeouer. (With Plates IX-XIII.) 

The origin and afllnitieB of many groups of paleozoic corals are 
still obscure. The main elements of the recognized system of 
classification seem to be stable, yet ho little is known of the 
growth and structure of a number of important groups, that they 
occupy a different place in almost every arrangement of the genera. 
Each fact of development affords data which eliminate, to a degree, 
the want of knowledge concerning their origin and relations. Un¬ 
less the growtli of the organism is obscured by pronounced acceler¬ 
ated or degradational features, its interpretation is simple, and 
throws much light on its ancestral history. Paleozoic types in 
general are l<*ast modified in their development hy acceleration. 
They usually show some marked expression of their prototype, and 
also the succession of changes through which they have passed 
during their evolution 

The species her(‘ discussed was originally described as MicheUnkf 
lenticulari8^ Hall,* from the Lower Uelderherg grouj) of New York. 
If Miehelinia is entitled to recognition, it will exclude this form, as 
it is without tabulfe. PhmrofUct^nm, as now defined, is more in har¬ 
mony with these features, and, therefore, the species M, hnticularu 
is here referred to this genus. The large calicos and their constant 
origin at tho basal epitheca are not, how^ever, essential characters of 
Pleurodictyum. Tlie structure and growth of this Hp(*cie8 indicate 
that it represents one of the simpler types of poriferous corals. For 
this reason, its development is without the numerous modifications 
necessary in more complex forms, and its laws of growth are not 
complicated. 

Development of Pleurodhtyum lefiticnhire, —^The nopionic stage is 
well marked. It comprises tho growth of the oorallum to the com¬ 
pletion of a simple initial cell. This primitive cell or nepionic stage 
(Plate IXj figure 1, 7, 8) has the form of an oblique inverted cone 
fattened on on© side. The flattened area represents the lower or 
attached side, and the oblique base of the cone is occupied by the 

♦ TweiUyrHixth Kept N Y. I^tate Museum of Nftt Hist, p U.i, 1874 
TraKS (Akk. Aoao. Vot. VrU 28 July. ISSl. 
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aperture of the ooralHte. The apical portion is smooth for about 
one-fourth the length of the cell. Then the concentric lines of 
growth become apparent, and over the distal ha)^ radiating ribs are 
also developed. The interior of the apex is granulose. At about 
the middle of the cell, the granules are arranged in rows, forming 
the beginnings o/ septal lines. 

The single growth of the initial cell continues until the entire 
procumbent portion is completed. A thickening of the margin then 
takes place, and an upward growth of the corallite is initiated. At 
the commencement of this upward growth, the tirst bud starts out 
from the lateral edge of tho initial calyx, cither to the right or left 
of the axis. This condition represents the first nealogic stage. The 
the parent cell in all particulars, and reaches consider¬ 
able size before the second ap|>ears, as shown in Plate IX, figures 9, 10. 
'Fhe visceral cavities are confluent, as the initial ai>ex of the bud 
opens into the calyx of the first cell 

The succeeding nealogic stages, to the completion of the first 
circle of peripheral oalioes, have been observed mainly from the 
epithecaa of mature or nearly full grown corallums, represented on 
Plate X, figures 1,2. In these examples, the lines of growth are so 
perfectly shown, that all the stages are distinctly marked, and may 
be satisfactorily studied. 

What is here considered as the second nealogic stage is repre¬ 
sented on Plate IX, figure 8, showing the initial corallite, with the 
first and second buds on opposite sides. This process of alternate 
gemmation from the parent cell continues until the circlet of caltces 
is completed, as shown in figures 4, 5, and 6. In this species, the 
normal number of peripheral calicos is seven, making eight oorallites 
in the completed nealogic oorallum. The last cells to be formed are 
(1) the sixth and seventh budding from the anterior side of the first 
calyx, and (2) the eighth or posterior cell. Plate IX, figure 12, repre¬ 
sents the completed nealogic corallum, with theT initial cell and six 
well developed peripheral oalioes. The eighth has jnat begun to 
fill up the space between the second and third. It will be noticed 
that there is a direct correspondence in tfao siae of the oalioes to 
their relative age. The first calyx is much the largest Then, de¬ 
creasing serially, come the second, third, fourth, fifth, sixth, and 
seventh, while the eighth is undeveloped. An inspection of the 
upper surface of a mature oorallum will thus usually determine the 
order of successive calical additions. After the appearance of the 
posterior, or eighth calyx, the oorallum commonly grows to double 
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the diameter of the completed nealogi(? stage, resulting in the 
normal ephebolio or mature condition, as represented on Plate XI, 
figures 1, 2. Nearly all the full grown spccimenH found agree in 
this respect. 

A corallum rarely presents any departure from the normal number 
of calices. Plate XII, figure 1, is an example of a variation in the 
number of peripheral coralltties, for in this specimen, there are 
eight in the circle, instead of the usual seven. A variation in the 
opposite direction is shown in another specimen having five well 
developed oorallitos about the parent cell. Old age characters are 
expressed in two ways : First, the cell walls become thickened 
around the margin of the epitheoa without destroying the symmetry 
of the corallum, as shown in Plate XII, figure 2 ; Second, by the 
indefinite and unequal development of the peripheral cells, together 
with the addition of oalices budding from the cells forming the 
primary circle. One specimen, appearing at first sight as an exam¬ 
ple of cell division or fission, is shown in Plate XIII, figure 2. It may 
be explained as resulting from the abnormal growth of the second 
and adjacent oalices, four and eight. This lateral impulse further 
resulted in sending off the small, j>eriplieral, tertiary corallites num¬ 
bered in the figures 9, 10, 11, 12, and 13. 

It should bo understood that this arbitrary expression of normal 
and abnormal growths applies only to the species P, Unticulare. 
The same numerical arrangement will not hold good for genera like 
Pacoeitmy Michdlnia^ Striatopora^ etc. Otherwise, it is believed, 
the general laws of growth here brought out will hold good for 
these and other related genera. 

Some doubt may exist as to the propriety of referring tlie speci¬ 
mens illustrated on Plate IX, figures 9-11, to /I lenticulare. Ifnfor- 
tunately, material of this kind is rare and difficult to obtain. With 
the exception of the position and direction of the first bud (figure 
10), all the characters agree, so far as can be observed, with ordinary 
specimens of P. lenticulare. The second coll of the corallum repre¬ 
sented in Plate X, figure 1, curves rapidly backwards, although at 
first the axis has an anterior direction. Taking this view of the 
specimen, Plate IX, figure 11, it is not difficult to see how the succeed¬ 
ing enlargement and curvature of the bud could extend backwards, 
thus properly limiting the sixe of the eighth or last of the primary 
circlet of oalices. 

The method of determining the relative age and succession of the 
corallites can be seen in Plate X, figures 1, 2, and Plate XI, figure 2. 
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The initial cell occupicH the central ponition, and forms the been or 
apex of the basal epitheca. The first bud is nearly on a plane with 
the base of the initial cell and in the ont‘ nearest the apex. The 
second and successive buds are respectively more distant, and at a 
higher level. Specimens having broad surfaces of attachment to 
foreign objects have these distiiiclive feHtiir(*H of the epitheca obliter¬ 
ated, and the only guide to the order of the coralUtes then lies in 
their comparative size and position on the upper surface of the 
oorallum. 


Oemral conclwfotis. —The first feature to be noted in the develop¬ 
ment of a jmriferous coral, as here described, is the simple oyathi- 
form character of the initJal corallite. This nopionic stage is 
without mural pores, and has an epitheca over the entire exterior of 
the cup. The septal lines become developed toward the end of 
this stage* These features are in harmony with the young of many 
paleozoic corals, such as CladoehovaSy Aulopora^ or Syriinjopora^ 
and clearly indicate a primitive, siin^de, and imj>erforate ancestry 
for the Perforata. A similar origin and development obtains in 
Fiwoaites^ as may be seen from the figure of a young colony of F 
Phrbeal var. ocHdentolhy given by Professor Hall.’*' 

The first iiealogic stage, rcpres4»nt<»d by the primitive corallite 
with one bud, is the first transition towards lK)tli a compound and a 
perlorate coral, Plate IX, figure 9. This stage has two calicos, mak¬ 
ing it a compound coral, and has an opening through the cell walls 
or connecting channel betw^een tJie corallites, forming the first mural 
pore. The manner of growth and the structure of the oorallum at 
this stage are suggestive of Atdoj^ora^ and should he given consider¬ 
able significance. The visceral cavities in Aulopota are confluent, 
and rudimentary septa or linens of spinules are often present.' Horn- 
ingeria has a growth res(\rabling Aulojwra and Hyrmgopora. It is 
without pores on the portion where the coralliiies and buds are free, 
but when these are in juxtaposition at their bases, mural pores are 
developed. The upward growth of the initial cell of -P* ImtUmlare 
proceeds but a short distance before the circlet of peripheral coral¬ 
lites is completed. Tims at this stage there are at least seven mural 
pores opening into the primary calyx. If this tendency to the 
formation of numerous buds p<^rsi8tB throughout the upw^ard growth 

* Jndisaa Osol, wwi Nat. flirt, lUli Kepi, of tho Btwte Otologist, pi i, figure 12, 

mh 
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of the contlUt^s, the non-development of the hudB conhequeiit upon 
the adjacent living corallitew would naturally result in the produc¬ 
tion of mural pores. The banal epitlicca limits the fleshy portion of 
the organisms, and represents an area unfavorable to the acquisition 
of food or for the natural development of calicos. Therefore, it 
would prevent both the maintenance of mural pores and the growth 
of basal buds.*' 

A MivosHch in which one or more cells became Inactive or dead 
shows in its subsequent growth the closing over of this area by the 
budding of the surrounding cells. Kach cell is connected with the 
parent by an apicabi)ore, Plate XIII, flgures 3, 4. Without this 
op}>ortunity to bud afforded by the death of one or more corallites, or 
by tluur div(‘rgeuce, the adjacent cells would have developed only 
mural poies. In the figure of P, probl^rnatlcum given on Plate XllI, 
figure 2, three of the initial pores are indicated by dotted lines from 
p. No distinction can be made between these and the ordinary pores, 
except that the latter are usually not as large. This diflferonce in 
size would be expecteti, as the primary pore represents the bud wluidi 
succeeded in producing a coniUite ; whereas the other attempts at 
budding resulted no further than the production of mural pores. The 
conclusion to be drawn is, that the mural pores in such genera as 
Pavoeites, Striatopora^ Pleurodictpumy Micheliniay etc., are ineffec¬ 
tual attempts at budding, resulting only in the perforation of tlu* 
cell walla. This explanation agrees with the pronounced and per 
sisteiit tendency to gemmation characU'ristic of the genera men¬ 
tioned. They also represent compound forms having individualized 
epithecas, and tliis feature naturally arises from the same system ot 
budding obtaining in the simple corals. 

Professor Verrill has shown that the presence or absence of tabula) 
is of little or no importance in a natural classification.! Therefore, 
the non-tabulate feature of P. letUiculare is without special conse¬ 
quence in a discussion of the relations of this species with Pavoeitee^ 
or other tabulate poriferous genera. 

* The prosouce of basal mural porea or openings tbrougli the opitlioeu hns bi*en 
assorted by Mook and Worthon (Pal. lUIttois, vol. iii, p 409, 1868). The specimens 
from which this obsorvaiion was mada, are from a friable sandstone, whu h doos not 
usually preserve minute details with much distinctooss Tlio dopressions betwoou 
the splnules on the septal lines ooujd easily be mistaken in a cast for the fiilings of 
mural pores, and it is believed by the writer, tliat this interpretation ehoulu bo 
given. P tenhciiktre oocurs as oaloareous or silicilled, and m the condition of casts 
No hassl mural fwres are present, Also, none can be observed in the (mats of /* 
p} ohkmvkiiomfi^ from Pehn, Germany. 

I Am, Jour. Bol., vol iU, p 181, March, 1812, 
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If the preoeding interpretations of strnoture and affinites are cor¬ 
rect, a simple, conical imperforate, non-tabulato prototype, or proto- 
oorallam, may be assumed for the Madreporaria Perforata. The 
next derived form, represented by the early nealogio stages of P. 
lentioulatef has the structure and growth of Aulopora^ and consists 
of the parent cell with one or more buds. At this stage, which may 
be called the Aulopororstage^ the initial oorallite has the same num¬ 
ber of mural pores as developed buds, for each bud leads into the 
parent cell by a basal opening or pore. Aulopora may thus be con¬ 
sidered as representing a primitive type of a poriferous coral, in 
which the number of pores in each corallite corresponds to the num¬ 
ber of buds given ofiE plus one connecting it with the parent cell. 
Some species of this genus are free throughout most of their growth 
(A, 0u6tmnis, Hall), agreeing closely with the erect growth of 
Momingeria and Syringopora. This fact removes one of the im¬ 
portant arguments against the relations of Aulopora with these 
genera. The oorallites of Aulopora usually send off buds before 
turning out of the common axis of the branch or colony, after which 
no gemmation commonly takes places. By the explanation here 
advanced, this lack of a tendency to gemmation in the distal por¬ 
tions of the oorallites in this genus accounts for the absence of 
mural pores when such portions are in contiguity. The periods of 
gemmation in Jiomingeria are periodic. Several buds, often form¬ 
ing a verticil are given off from the parent oorallite. Considerable 
elongation of the tubes takes place before other series of buds are 
produced. The budding is prolific at these points, and here also 
occur the mural pores. The latter are therefore developed when 
the period of gemmation is in force. If j>ores are formed elsewhere 
when the oorallites happen to come into juxtaposition, it may pos¬ 
sibly be explained as the result of a stimulus produced by the con¬ 
tiguity of the animals. Further observations are necessary to show 
that pores exist at other places than the bases of the verticils or 
points where numerous buds are given off and where from crowding 
the oorallites are in juxtaposition. 

It therefore seems, that, primarily, the development of mural 
pores is identical or homologous with the process of gemmation. 
Whether this cause is operative in such forms as Columnopora or 
Alevopora yet remains tor investigation. The porous condition of 
the wails in these genera may be an inherited character without an 
active exciting cause, or it may be teleologically different. 

Tale Muaeumt Newilsvea, Oodum 20th^ 1891. 
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Fig. 1. 
Fig 2. 
Fig. 3. 
Fig. 4. 
Fig. 6. 
Fig. 6. 

Fig. 7. 
Fig, 8 
Fig. 9. 


Fig. 10. 

Fig II. 
Pig. 12. 


Fig. 1. 
Fig. 2. 


Fig. 1. 


Fig. 2. 


EXPLANATION OF FLATUS. 

Platk IX. 

Pleurodictyutn lenticulare. 
liower side of initial oell, or nepionic stage, x 3|. 
liower Hide of initial cell with one bud; drat nealoglo stage, x 3^. 

Initial cell with two buds; second noalogio stage, x 
Initial cell with three buds; third nealogie state. x3|. 

Initial cell with lour buds; fourth nealogie stage, x 
(completed neologic stage; sho^viiig initial coraliiie (I) and seven peripheral 
ex>raUit6H (2 -8). x 3^. 

Interior of nopionic eorallite. x 3|. 

Exterior of same specimen x 34. 

tipper side of specimen representing first nealogie or Auhpara-atage^ oon- 
Histiug of nepionic (‘ell and one bud Apex of bud opens into visceral 
cavity of parent cell, x 3^. 

Profile of same; showing oblique a)>ertures of corallites, and thickened 
margin of parent cell x 34. 
liOwer side of preceding, x 

Upper side of completed nealogie stage; showing inception of eighth cell. 
x3f 

Figs. 1-6 are taken from epithecal lines of growth shown in Plate X, figure 
2. Remaining (igures are from actual speoimens. Numbers refer to 
order of calical succession. 

Lower llelderberg Group. Albany County^ New York. 

Platk X. 

Plmrodictyum leniiculare. 

Lower or epithecal side of specimen; showing successive alternate gemma* 
lion from parent eorallite. x 3|. 

Similar specimen with lines of growtli more strongly marked. The order of 
budding is opposite to that of preceding specimen, x 3^. 

Lower Helderberg Group. Albany Oowttyy New York. 

Plat* XL • 

PknrwHeiyum lenUcabm. 

Outline of calioes of specimen Plate X^ figure 2; showing centrkl primary 
cell and seven peripheral calicos numbered in the order of their develop¬ 
ment X 

The same; side view. 

Lower Helderberg Group. Albany Oomty^ New York. 
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Plate XII 

PleutodKtyum lerdwulare 

Pig 1 Ovitluie of upper tid® of specimoti with eight peripheral oaliooft x 
Fig 2. Upper wde of Hymmetrioal specimen, showing general featurea of oalioes, 
mural pores in oential ooralllte, and thiokeniHl (pithecal border x 
Lower Ilelderberg Group Albany County^ New York, 


Plate XIIl 

Fleurodtctywn ImhctUare 

Fig 1 Calioal diagram of geratologu spooimen, showing enlargement of second, 
fourtli, and eighth (oralhtcR, and the addition of tertiary colls fgrming.,*i 
second senes of jxjnphoral calieea x H 
IjOwer llelderliorg Group All>any Oonnfpy New York 


„ PkwrodtHynm probkviahcum 

Pig 2 Jjower side of cast of corallum with epithoca removeil shoving proximal 
oxtromities of several corallites Upper edge of figure repn nents i>ortion 
of periphery of corallum Thus, lo^or angle of each ooralllte lepresents 
the point of budding from parent c^l and is couiiected with it by a pore 
shown for tliree ol the coralhtCB by dotted Imos from p It will bo 
noticed that all the pores in the audles arc larger than the others Other 
wise, those and the initial poros CAtMiot be digtingulshod from the ordinary 


mural pores between the flat sides c| 
Devonian Pclm, (hrmany 


f the coralhtes x 7 


PavoeUee ep'^dermatns f 

Fig 3 Side view of mature corallite with ajttached intermiiral bud Specimeu 
bioken from iiuerior of « largo colony x 3^ 

Fig 4 The same front view, with bud i^movoil f showing pore or mural opening ip) 
at lower point of aUachroeiit of bud, corresponding to those indicated in 
figure 2^x3^ 

f^rniferous linu^stone Chmry Valley^ New Yartk 



X.III.—Stmmotbical Cell Development in the Favositid^. 
By Charles E. Beeohsb. (With Plates XIV, XV.) 


The majority of compound corals included in the J^avosUidCB are 
composed of polygonal, prismatic cells or corallites in juxtaposition. 
When, however, these cells become free, their form is cylindrical. 
The polygonal form of closely arranged cella, is therefore explained 
as the natural result of crowding. 

The species PUurodictyum Imticulare^ Hall, sp., is an example of 
simple cell growth and multiplication. In the development of this 
species, as shown by the writer in the previous paper, the initial 
corallite is first conical The growth of a peripheral series of buds 
results in changing the sub-circular section of the parent corallite 
into a polygon. The buds are angular on the sides in juxtaposition 
to the parent cell and adjacent buds, but on the free portion of their 
periphery they are cylindrical. The subsequent growth of peri¬ 
pheral buds brings the first series wholly within the corallura, and 
they are then polygonal in section like the parent corallite. 

In compact corals with long cell tubes, as Miehelinia and Favosites^ 
there is a maximum limit to the size of the corallites. Thus, the 
form of the cells which have reached this limit of diametral exten¬ 
sion is that of equal hexagonal prisms. This is of course duo to the 
well known fact of six equal tangent circles about a central circle of 
the same size. Then from crowding, or from the elimination of the 
interstitial spaces, they assume a regular hexagonal form. The 
specimen of CUeUtopora geometrica^ illustrated by Edwards and 
Haime,*** represents the maximum size of the cells and their equal 
development in this sju^cies. Although the tubes arc not long, the 
calicos are neatly of the same size, and regularly hexagonal. 

After the completion of a circle of calicos about the parent cell of 
the coralium, enlargement takes place, (1) by buds from the peri¬ 
phery, and (2) by intermural gemmation. The first is not attended 
by any phenomena differing from the production of the primary 
circlet of calicos about the initial cell The second takes place 
under other conditions, and is the chief method of increase in the 
growth of large corallums having numerous corallites. 

* Moaographis dss Polypiers Fossilet des Tsrraiaes Paloeozdiques, p. 252, pi. 17, fig 

a. 1861 . 

Taxxs. OoHX. Acad., Vol. VIII. 
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The radial arrangement of the tubes in a large hemispherical or 
cylindrical mass tends to make the axes of the coraliites diverge. 
This divergence can betaken up only by an increase in the diameters 
of the tubes, or by the addition of new caliccs between the others. 
The latter mode is called intcrmural gemmation. In FuvosUes and 
allied genera, the maximum size of the corallites is soon reached, 
and the expansion of the coral is mainly derived from intermural 
growth. The study of this method of increase, properly begins 
after one or more I'ows of calices have been developed about the 
parent cell, and the calices have reached their full dimensions. 

The following description of a symmetrical system of intermural 
cell multiplication was observed in a hemispherical specimen of 
Michelinia convexa^ D’Orbigny, from the Corniferous limestone of 
the Falls of the Ohio. It shows very clearly the stages of develop¬ 
ment of the interstitial buds, and their modifications. Other corals 
were examined to the same end, and were found to agree in all 
essential particulars, whenever their growth was not irregular from 
their condition of fixation, or from the excessive development or 
death of a number of the corallites. An exact number of peripheral 
buds is not necessary to illustrate the general laws of intcrmural 
growth. The buds produced from any given cell cannot always 
agree with symmetrical method here described, on account of the 
crowding of similar series from adjacent or neighboring corallites. 
After eliminating these variations, it was found that the process of 
intcrmural gemmation in general is quite uniform, and closely con¬ 
forms to that in Michelinia convexa, 

Plato XIV, figure 1, represents diagrammatically the top of a coral- 
luin composed of a central parent cell and six equal peripheral buds, 
making seven nearly equal calices in the eorallum. The upward 
growth of these corallites and the divergence due to the direction of 
their axes tend to separate them from the parent cell. In conse¬ 
quence of this separation of the corallites, they would naturally 
assume a cylindrical form, and there would thus appear triangular 
interspaces between the tangent points of any three adjacent calices. 
These angles, therefore, aflford the only opportunities for the intro¬ 
duction of a set of intcrmural buds, and their initial triangular form 
is determined by the conditions of growth. The smallest number of 
buds which can be symmetrically placed and Compensate for the 
divergence of the corallites is three, one from each alternate angle 
of the hexagon, Plate XIV, figure ?• 
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If these interstitial cells were to grow without the introduction of 
others, until the original perqdieral series was completely separated 
from the parent or central cell, there would result a corallum con^ 
taining only triangular corallites. There is, however, a manifest 
tendency of the organism to the production and maintenance of a 
cylindrical form, or of a piism with nearly equal radial axes, as in a 
hexagonal or polygonal prism* 7'o accomplish this, and further to 
take up the divergence of the corallites, three new interstitial buds 
are introdu(*ed at the remaining three unmodified angles, as shown 
in figure 8. At this stage, there are six symmetrically disposed 
triangular buds, or intermural cells, about the central, oorallitc, 
truncating its original angles, and making it a twelve sided prism. 
This stage is the third toward the formation of a series of mature 
interstitial caliees. 

During the third stage, the intermural buds increase in size until 
they completely surround the parent cell. Then further growth 
truncates their adjacent angles, thus adding two more sides to each 
bud, making tliem pentagonal in section. This marks the fourth 
stage of intermural gniwth. At the same lime, the central corallite 
loses six of its sides, and returns to its early hexagonal form. The 
axes have revolved 30°, and the original sides have now become the 
angles of the corallite, Plate XIV, figure 4. 

At this period of growth, it is necessary to consider a series of 
buds on the periphery of the corallum, marked 1", 2", etc., in Plate 
XIV, figures 3 and 4. They are first triangular in form like the others, 
and of two sisses, owing to their different ages. The growth of this 
series continues until they touch and truncate the angles of the first 
series (T, 2', etc.), producing the fifth condition or stage. The first 
series of buds has now three hexagonal and three pentagonal coral- 
lites, Plate XIV, figure 5. 

In the last or sixth stage, figure 6, the further growth of all the 
intermural cells results in a corallum of nineteen nearly equal hexa¬ 
gonal corallites. The original parent cell (1) is at the center, the 
first six intermural cells (1', 2', etc.) completely surround it, and the 
six new peripheral corallites (l", 2", etc.) are interposed between the 
members of the original circlet (1, 2, etc,). The effect of this inier- 
mural growth, then, is to dissociate all the first series of corallites 
from the parent cell and from each other. 

The changes taking place in the number and form of the cells 
may be tabulated as follows : 
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' I Nnmb«r of Namber of 

St»ge« Form of prinoary cell Whole No intermiiral tMeft of 

I I of colli bttdf. DQdl 


Nopionic 

cone 
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0 

irst completed noa- 






logic or first oon- 
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(liUoii requisite to 
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intermural gem* 






mation 

0 sided prism. ' 

7 
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0 

2 d stage. 

9 sided prism. < 

11 
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3 

3d stage 

12 sided prism. 

16 

9 


a 

4ih stage 

1 

6 sided prism ^ 

19 

1 

12i 

( 

1 ^ 

1 ^ 

■ 






.. 3 

5th stage 1 

S sided prism 

19 

12^ 

1 3 

1 

. 4 






. e 

6 th stage. 

6 sided prism. 

19 

12 


6 


Buds are developed in Favoeitee and Michelinia whenever*^there 
is a space or opportunity for their growth, unless the oorallum is 
affected by sorae abnormal condition. If this tendency to form a 
solid mass of corallites were not so strong, and if the process of 
budding took place only at comparatively remote intervals, the 
oorallum would have the form of Romingeria, It is evident in 
MicMinia convexa^ that if the divergence of the corallites was 
considerable and not wholly filled by intermural growths, there 
would result a verticil of corallites about the parent cell which 
would soon become free. The peripheral corallites, also, would be¬ 
come separated. Then after further growth, the parent cell would 
give off another verticil of bods, the other corallites, likewise, 
develop similar verticils, and the whole form and mode of growth 
be like that of Romingeria. From thia point of view, Romingeria 
may represent an early form of symmetrioal cell development in the 
poriferous corals. The acceleration of the periods of gemmation, 
and consequent approximation of the corallites carrying their ver¬ 
ticils of buds, would produce all the conditions of oeU growth and 
intermural gemmation exhibited by FhvoeUee or Michelinia. 

StrMMART :—The growth of intermural buds compensates for the 
natural divergence of the corallites. New cells are introduced 
whenever the old corallites have reached their maximum sixe, and 
when their divergence approaches a separation of the cell tubes. 

The form of the buds is first that of a triangular pyramid or prism, 
and is due to the mechanical conditions of growth. During subse- 
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quent increase, they touch and truncate each other, changing from 
triangular to five- and six-sided prisms. Complete symmetrical 
normal development produces a oorallum with equal hexagonal 
calioes. The process of intermural gemmation changes the sides 
of the parent cells to angles, and the older corallites, originally in 
juxtaposition, become separated from each other by now series of 
interstitial calices* 

Yftle Miieoum, New Haven, Conn., May 20tli, 1891 


EXPLANATION OP PLATES. 

Platr XIV. 

Michelinia convexa. 

Fig 1, Diagrammatic ropreflentatioo of upper surface of oorallum; consisting of 
parent cell, A, and six peripheral corallites, 1, 2, 3, eto. 

Fig. 2. The same, showing the introduction of three triangular intermural buds, 
I', 2', 3', etc. 

Pig. 3. Third condition; with six triangular buds about the parent corallite, and 
three on the periphery of the coruUum. 

Pig. 4. Top of oorallum; showing further growth of preceding corallites, with ttie 
addition of throe peripheral calicos, 4^ 5", 6*. 

Pig. 5. The same during a suooeeding stage; showing increase in size of corallites, 
and modincations produced 

Fig. 6. Completed growth of first system of intermural gemmation; showing disso¬ 
ciation of original senes of corallites (A, I, 2, .3, etc,), and representing condition 
preparatory for new series of interstitial oorallites. 

All figures natural size. 


PLATB XV. 

Michdinia convexa. 

Fig. 7. Development of a group of corallites from Initial conical cell to corallum 
with nineteen calicos. The figure represents parallel horizontal sections through 
the corallum; showing the number and form of the oalices, their order of devel¬ 
opment, and the modifihations taking place during growth. The parent cell is 
marked A; first series of calioes, 1, 2, 3, etc ; first series of intermural buds, 
1', 2', 3', etc.; peripheral senes, r, 3", eto. Notation corresponds with that 
of prefeeding plate. 

Natural else. 
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XIV.—New England Spidera of tiik family Attid^. By 

J. H. Emkrton. 


The Attidflp are diHtiiiguiHhed by a peculiar arrangement of the 
eyes. The front of the liead is wide and square and the front row 
of eyes directed forward and nearly straight or with the lateral pair 
a little the highest. The front middle pair are larger than the 
others and often much larger, so that at first sight the spider appears 
to have but two eyes. Behind the lateral eyes of the front row aiv 
two very small eyes and still farther back, often near the middle of 
the cephalothorax, are two others a little larger, sometimes as large as 
the front lateral pair. See figures on Plates XVII and XVIII. 

The relative length of the logs is very vaiiable. The fourth pair 
is usually the longest, but often the first, and even in some species 
the third pair. The legs of the first pair are usually thickened, and 
often those of the second pair. Most species can jump a considorablo 
distance and this seems to be done from all the legs at once and does 
not de|>end on their relative length or size. The feet have two 
claws, generally long and with many small teeth, and, under the 
claws, a bunch of long hairs. The colors of the Attidie are gen¬ 
erally bright and of great variety. They are partly caused by 
colored scales and hairs which in some species cover the whole body 
and in others are so small that the color of the skin shows between 
them. The scales are usually long and narrow like flattened or 
branched hairs, PI, XVI, figs, y, 1ft, others, especially those forming 
the white spots, are short and flat, fig. 5c?. Some of the scales of many 
species have a metallic luster and their color changes with the direc¬ 
tion of the light. Ah spiders become older part of their scales rub 
off and so change their color. In alcohol great changes in color take 
place. The W(Jtting of the scales makes them transparent and the 
colors of the skin show through them. For this reason the front of 
the head and around the eyes is black or dark colored in most species 
in alcohol while the same parts in life are covered with white or 
light colored scales. PI. XVII, figs. 2, 2a. Some species that are 
yellow or brown when alive turn red in alcohol as Dmdryphantt% 
militarid and mtivoLu. 

The northern Attidce, like the Drassid^e, are generally of middle 
size, none of them being as large as the larger Lycosid® and Epeirid», 
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or H8 sraall a« a larjaje part of the Tht^ridida*. Sonio Hpocie8 live on 
the gromicl and under Htonen and leaveH hut mont of them on [)lantrt 
and in open })laees. They make no webK exeejd iicHtH in wbioh they 
hide in winter, or when moulting or laying eggH, }>airing of 

Home HpeeieH takcsK place in the nent, and the maloH of several of them 
ent(*r the nent of a young female and wait for her to mature, llie 
hahitH of the Attidas especially the fighting and mating hahitw of 
many HpecicH, have been described by G. W. and E. G. Pe(ikham, in 
the papers of the WiscoiiBin Nat* Hist. Society of IHHO and JHOO. 

The j)al})i of the males are less variable than in most families. 
1''h<*y are usually stout and shoii> with a short tibial hook and short 
tube to the palpal organ, the end of the tube resting in a groove in 
the end of the tarsus. The end of the tarsus is obliquely flattened 
and covered closely with short fine hairs. 

A large number of the American Attidte have been described. 
Hentz described some forty species under fifty-one names. Many of 
these are comparatively easy to identify but as with other families 
probably a quarter of them will always remain uncertain. 

Tlie species described by Walckenaer and Koch are even more 
uncertain than those of Hentz. A considerable number of them are 
very probably the same as species described here and in the papers 
of Mr. Pcckham, but the descriptions and figures are in most cases 
too indefinite to be identified. 

'^riie spiders described by Keyserling, in 1885, are, most of them, 
in the Museum of Goinparative Zoology, at Cambridge, Mass., and I 
have examined and identified most of them. More species have 
lately been described by G. W, Peckham and Mrs. Pc(‘kham, who 
have made a specialty of this family, in the Transactions of the 
Wisconsin Academy of Sciences for 1888. I have compared speci¬ 
mens of these spcacies with my own. I have also had for comparison 
a number of European Attid® named for me by Mr. Simon. The 
classification of the American Attidm needs a more thorough rovisien 
than can be undertaken in a jiaper dealing with so small a number 
of species as the present and it will no doubt soon bo done by Mr. 
Peckham. The classification of Simon as modified by Peckham has 
been followed as far as possible. 

The species are included in the following genera : 

Phidippm Koch. I^arge hairy spiders. Mandibles large and 
strong and longer than the front of the head. Coplialothorax 
widened across the middle. Anterior row of eyes comparatively 
small and a little separated from one another, the lateral higher than 
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the front puir. Middle eye« nearer the lateral than the dortmh I-<eg8 
ghort and gtout 4, 1, ii, 3 in females and 1, 4, 2, 3 in males. Males 
with longer legs and deeper colons than females. Male palpi with a 
short tibial hook and short tube of the palpjvl organ. I\ rt{fuSy ritber^ 
brunnetiSy mgstavmSy tripunctatuSy page 22 i to 228. 

BeMdryphantes Koch. Hairy njiiders of raoderati^ wiase. Front 
row of eyea large and short distances apart, the lateral only a little 
higher than the front pair. Middle eyes half way betwc*i*n the 
latt'ral and dorsal or a little nearer the lateral. Mandibles large aiul 
strong, those of the males spreading a little apart and having a sharp 
edge on the outer side. Legs 4, 1, 2, H in females and 1, 4, 2, 3 in 
males. Colors of the sexes very different. Females brown and 
gray, indistinctly marked. Males darker brown with bright white 
markings, color of skin changing to red in alcohol. />. nnlitariHy 
mottfanusy mtivalisy page 226 to 280. 

JeitM Simon. 1 use this genus as it has been used by Keyserling 
and Peckham to include several speides that must soon be separated 
into two or three genera. I, mitratm and palmanm resemble 
dfyphant€$y but have the eephalothorax more flattened, the abdomen 
narrower and longer, and the front legs of the males more elongated. 
Tlie other species approach EpihUmum and Menemerm. They have 
the eephalothorax elongated, the colors dark and the hairs and scales 
very small and partly iridescent. The legs are marked with longitu¬ 
dinal lines and the front pair much elongated. Z palmaruniy mitra- 
tv8y elegansy hartiiy fomticarins^ 232 to 286. 

Marptma Thorell = Simon. Cephalothorax and abdo¬ 

men much flattened and both widest across the middle. Cephalo- 
thorax very low in front, the front eyes touching its lower edge. 
Lateral eyes half their diameter from the front pair. Mandibles 
small. Legs 4, 1, 2, 3, in females and 1, 4, 2, 8, in males. M, fa- 
mUiariSy p. 287. 

JEpibhmum Hentz s: Cidlieth^ra Koch and Simon. Cephalothorax 
more than half longer than wide, a little tridened in the middle and 
depressed in the middle between the oephalio and thoracic parts. 
Abdomen ovah not much longer than the eephalothorax. Legs 
4, 1, 2, 3, in females attd 1, 4, 2, 8, in males. Mandibles of the males 
elongated and turned forward. Distinct white markings on cephalo¬ 
thorax and abdomen. Z! soentcum, page 288. 

Mmemerm Simon. Cephalothorax half longer than wide, widest 
a little^ behind the middle, flattened above, and with a deep groove 
across the middle. Legs 4, 1, 2, 8, or I, 4, 2, 8, front legs thickened. 
Colors in longitudinal stripes. M* binm^ Umed/mj page 289. 
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Mienia Koch. Ceplialothorax lii^h and wide, but little wideiiwd 
in the middle. Mandiblen Kinall. J^egH long, Hloiider and tapering, 
differing little in length, 4, 1,2, 3. Uairw and HcaleH nhort and colorn 
bright. M, mUaia^ page 230, 

Zygohalhi^ Peekham. Cephalothorax high. Kye Hf)ace nearly a« 
long aH wide and widest behind. Dorsal eyes very high and wdde 
apart. Mandibles large in both sexes, those of males with spines on 
the inner and under sides. Iji^gs 4, 1, 2, 3 and 1, 4, 2, 3. Z, 
torrestru^ page 230, 231. 

Phlegra Simon. (Vplialothorax long ^ ith the cephalic* part short, 
about half as long as the thoracic. Lateral eyes higher than the 
front pair. First and second legs short and thicjkened. Legs 4, 3, 
1, 2 or 4, 1, 8, 2. Markings in longitudinal lines. P. leopardus, 
page 242. 

IIcMuriua Simon. Cephalothorax a third longer than wide, widest 
in the middle and flat above. Abdomen larger than cephalothorax, 
widest across the middle, and pointed behind. Dorsal eyes as far 
apart as lateral. Legs of third and fourth pairs of equal length. 
First or fourth pair longest. The cephalothorax has usually a band 
of light color across the middle behind the eyes, B, hoyi, page 243. 

Babrocestum Simon. Cephalothorax high, longer than in Attus 
and the dorsal eyes farther back. Colors blac’k and white in females 
and bright and iridescent in males. Third legs longest. iZ. spleu- 
dem, peregritmm, page 244, 246. 

Attm Walck., Simon. Cephalothorax nearly as wide as long, 
widest in the middle. Eye space tw'o-thirds as long as wide. Dorsal 
eyes as far apart as the lateral. Third legs shortest. Fourth legs 
longest in females and usually in males. A, paluatris, sylveafria, 
page 247. 

Saitia Simon. Small spiders with the cephalothorax long and 
widest behind. Dorsal eyes nearer together than the front lateral. 
Abdomen short and wider than the cephaloUiorax. Third legs as 
long as fourth and longer than first. S, puh:t, page 246. 

Emphrya Koch, Simon. Cephalothorax low and wdde in front, 
long and with the sides almost parallel. Legs 4, 1, 2, 3, first and 
second pairs thickened. Uairs short and skin in the females marked 
with gray and brown spots like Tegenaria. Males darker colored. 
Some species with long hairs and scales and markings like Attua. 
E mmadmdbt page 241. 

Bern Simon. Small spiders with large eyes; the dorsaj^ pair as 
large as the lateral and nearer the back than the front of the cepha- 
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lothorax. Hairw sliort and nkin inarkod witli gray wpolK. N. nelln.^ 
page 240. 

The three following genera are ant-I ike in general appearanee. 
They are long and narrow. I'he pedicel of the abdomen in long and 
vinihle from above. Abdomen and cephalolhorax each with a depreK* 
sion near the middle ; legH nlender. 

Sgnagdes Simon. Dornal eyen an far back eh the middle of the 
ee{>halothorax. Transverne depresHioii very nlight. Cej)halotborax 
flattened above, the hinder half narrowing nlightly backward. X 
pi vat a ^ page 250. 

Haltivm Latreille, Simon. Oi^phahc part of eeplialothorax higher 
than the thoracic. MandibloK large. Palpi of femalen with tibia 
and tarsus thickened. S. ephipplatus^ page 249. 

Hgnemosyna Hentz, Very long and narrow. l)oj)ressionH in 
cephalothorax and abdomen deep. Cephalothorax and abdom(*n both 
narrowed toward the pedicel. Middle eyes very large ; the others 
all small. A’, formica^ 

Phidippus multiformis, new sp. 

Phidtjpp7i9 rvfM Peckliara, but not Attus mfm TTootz, nor A. castaneue Hontz, nor 
Vhuhpjm ruber (Keyeerling) Pockham, Keyserling has named this species Ph%^ 
dhppus aiKtfift Kooh in the Cambridge raiisoum. 

Tlie female is 8 to 0"'”* long, the male 5 to 7"'"'. The general color 
of the adult female is yellowish brown witli black and white mark¬ 
ings. Around tlte front of the abdomen is a white band, and on the 
ba<*k are two indistinet longitudinal black stripes in which are four 
jiairs of white 8})ots. The general brown color is produced by a 
mixture of scales and hairs of various colors. The females are most 
brightly colored just before reaching maturity. The general color is 
then a bright orange, mixed with darker red and brown scales and 
black hairs. The cephalothorax is covered with yellow scales inclin¬ 
ing to red in the middle of the back. The bl4ok stripes on the 
abdomen are more distinct and the white spots larger. PI. XVI, 
fig. 1^. The legs are pale in the middle of the joints and dark toward 
the ends and covered with gray and black hairs. The palpi are yel¬ 
low. The hairs and scales are of various shapes, the most common 
being that of slightly flattened hairs, fig. y. These, with black 
hairs, form the darker colors. The yellow and orange scales are 
wider and less sharply pointed, fig. Ik, and the white spots have 
short and wide scales* Under the abdomen the color is light gray 
with two parallel darker stripes. In younger spiders the black 



J. H, JfSmerton^New Mngland Aitidm. 


225 


markings of the abdomen are larger and the white markings of the 
binder half larger and wider. Tlie yellow parts are paler and the 
joints of the legs are less darkened toward the en<iH. In very young, 
just after leaving the coeoon, iig. \d^ the legs are entirely pale, 
except tlie claws, which are black; the cephalothorax is black with a 
few yellow scales. The abdomen, which is very short, is bla(*k with 
a yellow marking along the middle and around the front half. Tlie 
two hinder pairs of white spots are twice as wide as long, and the 
other pair are very small. 

In alcoliol the orange color disappears almost entirely. Tlie palpi 
remain light yellow and the colors of the legs become lighter and 
darker shades of yellowish brown. The eephalothorax is dark brown, 
darker on the head, and the abdomen becomes brownn with the black 
and white markings still distinct but faded. 

The colors of the male are entirely different from those of the 
female, fig. hr. The eephalothorax and legs to the end of the tibia 
are black. The metatarsus and tarsus of all the legs arc reddish brown 
with black ends. The palpi are black with a stripe of white scales 
on the upper side of patella, tibia and half of the tarsus. Abdomen 
black beneath and in the middle above. Around the front end is a 
white stripe. The sides of the top of the abdomen are bright orange 
and between the orange and black areas are three pairs of white 
spots* In the middle of the black area is a lighter stripe of yellowish 
iridescent scales wliich, in some lights, can not be easily seen, and 
may be absent altogether. 

The epigynum has a round opening in front with the sides slightly 
darkened and toothed. The hinder notch is rounded but variable in 
shape. PI. I, fig. Ic, 1/. 

The male palpus has the tibial hook, small and sharp. Fig. lA, If. 

This is one of the most common Attidie on plants throughout the 
summer. It matures in July and the males and females may be found 
together in a bag of silk among leaves, and b the same bag the 
female makes her c^ocoon of eggs, from which the young come out in 
August and become half grown before winter, 

Mt. Washington and Dublin, K. H., Eastern Massachusetts, New 
Haven, Conn. 

Phidippus brunneuB, new sp. 

This spider closely resembles P, muUiformis^ and T supposed it to be 
a variety of that species* The size is the same and it has indistinctly 
the same markings on the abdomen in some individuals. The differ* 
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enoes are in the odor and the opiffynum. The color in life is reddish 
brown, covered with gray and black hairs and small gray scales not 
clone enough to cover the skin, llie <H*phalothorax is a little darker 
brown than the abdomen* The abdominal markings are indistinct in 
some individuals, and in most entirely absent* The legs are more 
uniformly colored than in P. rtifm, the ends of the joints being less 
distinctly darkened. The epigymmi, PI. I, fig. 2, is more distinct 
than in muUf/omns^ the dark thickened edges of the anterior opening 
aie longer and the opening is divided in front by a thick brown 
middle line into two. 

Salem and Waltham, Mass. 

PhidippUS ruber Ke^e not P mfm Pockham. 

This species is known to me principally by the males. Those ai'c 
6 or T"**” long. Tlie cephalothorax and abdomen are bright orange 
above and black beneath. The ftbdomen is covered with large 
orange scales lighter eolore<l than those of the cephalothorax and 
mixed with the scales are long black hairs. On the hinder half of 
the abdomen arc two distinct black longitudinal stripes in which are 
two paii*8 of white spots. PI, XV, fig. 4. These markings vary in 
size and in one male arc almost covered by orange scales. The 
femora of all the legs and tibia of first pair are black, the other joints 
orange brown, darker or black toward the tips. The male palpi have 
the tibial hook flat and round at the end. Fig. 45, 4c. 

'^riie female which I suppose to belong to this species is 9"**“ long. 
The abdomen is covered with orange yellow scales and black hairs 
finer and shorter than in the ihale. There are no black stripes. 
Around the front of the abdomen is a white stripe. The cephalo¬ 
thorax is brown covered with orange scales. The legs are orange 
brown, the front pair darkest and the femora of all the legs darker 
than the other joints, all of which are slightly darker toward the tip. 
The mandibles are brown in both sexes and not iridescent. The 
sternum of the female is dark, almost black, but the abdomen is as 
light b-^neath as it is above. The epigynum has two small openings. 
Fig. H \ 

Fern Ny^ovidence, R. I. Males, Topafield, Mafie., Sherborn, 
MasH.,, ^<ij^and near Manohester, Mam. ■ 
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Phidippus mystaoeuB. 

AUua mysifice^s Hentz, 9 Fhidtp^us (nthomaculatus Keys, ^ P, purputahu Keys , P. 
ffalathm Peckham 

Tlio largest of the Now England Attidce, females measuring 12 to 
long. The female is black, covered with gray hairs and scales 
closely enough to give the wliole spider a gray color. On the abdo¬ 
men are two longitudinal black eitripes that do not extend quite to 
the front end and in these stripes are four pairs of bright white spots. 
The Iront end of the abdomen is crossed by a white band that ex¬ 
tends back obliquely each side and at the sides of the abdomen are 
several oblique white stripes with black edges. PI. XVI, fig. 3. 
The hairs of the palpi and front of the head under the eyes are longer 
and whiter than on other parts of the body. Under the abdomen is a 
middle dark line narrowing behind, on each side of which is a light 
gray border. At the sides of this are two wider dark bands and 
outside of them lighter gray. Legs gray, not ringed but a little 
darker toward the ends of the joints. 

In alcohol the general color becomes dark brown and lat<*r reddish 
and all the markings are less distinct. 

The male resembles the female but is darker colored. The cepha- 
lotliorax, palpi and lege are black with a few scattered white scales 
and hairs. Abdomen black beneath. Back of abdomen with a 
greenish white border and a black area in the middle in which are 
four pairs of white spots. 

The male palpus is large. The tarsal hook is nearly as long as the 
tarsus and sharp and slightly curved at the tip. Fig. Hft, 3^. 

The epigynum has a hard plate with two small openings in front 
and a notch of various shapes behind. Fig. 3c, 3f/. 

It Ijves under stones at all seasons. In winter or when moulting 
or laying eggs it hides in a thick white bag of silk, in which the 
cocoons arc made early in the summer. The young become nearly 
full grown before wdnter. Adult males are found from May to July 
and adult females at all seasons. 

Oominou all o>er New England, Peckham has not found it in 
Wisconsin. 

PhldlppuB tripunetatus. 

Athts audax Heutz, Aifus (i^ipunetahui Hentz, Phtdippua morsUana Peckham 
A large female from Oonnectieut, measures long and they 

are usually 8 to Peckham says western specimens are larger, 

often as long as 15“'"*, 

Tuans Oonk Acau^, Vol VIII. 
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Tho color of both scxcb is black, with black mixed with a few white 
hairs. The legs are gray in the middle of the joints and black toward 
tho tips. The abdomen has a white bahd around the front and is 
marked with three large white spots, the middle one corresponding 
to the second pair in multiformis and tnysiaeeus and the oilier two 
to the third pair. The other spots are generally present in this species 
but so small as not to be readily noticed, "llie under side of the body 
is black with two indistinct light stnjies under the abdomen. The 
mandibles are metallic green and blue. 

The males are 6 or long and colored like the female. The 
mandibles have a short blunt tooth in front over the claw. Fig. 5ri. 

The male palpi have the tarsal hook pointed and turned down¬ 
ward* Fig. tH\ The palpal organ is wider at the base than in most 
species. Fig. 6h, 

It lives under bark and stones, hibernating half grown in thick 
silk nests and (joneealing its egg cocoons in the same places. It is 
common all over the United States. 

Dendryphantes aastivalis Peckhnm, issa 

D, capitatus Pockhaiu, 1885 Resetublos Attvs cajnlafus and parvuff Hentz. 

Females 5 or long and males smaller. There are two varieties 
in the colors of the females. The light variety, PI. XVII, fig. 2, has 
the light parts while or light yellow and the dark parts dark brown 
covered with white hairs and scales. '^Fhe cephalothorax is dark 
brown thinly covered with scales so that the dark color shows 
between them in s})otH. Tlie legs arc light yellow and translucent, 
indistinctly ringed witli bn>wn at the base, and near the tip of ea<‘h 
joint all covered with greenisli white hairs. The palpi are light and 
without rings ox<^<‘j)t on the femur and patella. Abdomen brighter 
yellow than tho thorax with four pairs of purplish brown spots, the 
second pair largest, coime<*ted with a paler brown middle marking. 
Abdomen beneath with a purple brown stripe in tbe middle and 
obli<iue brown strijx^s at tlie sides. Sternum, maxilhe and mandibles 
light brown. Scales smaller than those of the dark variety. 

The dark variety, fig. 2ft, is generally smaller and covered with 
longer hairs and s(‘ales. The legs and palpi an^ more distinctly 
ringed with dark brown. The dark spots on the abdomen are smaller 
and more connecteil by dark lines than in the other variety, 
under side is dark brown. 

In alcohol they become in a few days bright red in the darker 
parts which afterward fade and remain dull red for a long time. 
Both varieties in alcohol look much alike, 
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One of the most eonjirion Aitidte, living on j>IantH, e>»peeially 
ever^HH^ii ireen, all over New England. 

The eolnrK of the male, Fig. 2r, differ extremely fnmi tlione of the 
female. The legN are ringed hh in the female, hnt the brown f)art>< 
are wider and not obncured by white hairn, whih* the white parts are 
whiter, l^he eephalothorax is dark brown with a white stripe each 
side under the eyes, bending toward eaeh other behind but not eon- 
neeted. The front of the head in also white and eovered with long 
white hairs. The palpi have the femur dark brow!» at the base and 
white* at the end. 'riie patella and tibia are brown and tlie tarsus is 
brown with M^hite hairs on the upper side. Theabdom(*n is \^hit(* in 
front and aroumi tlie sides. The middle is dark brown with a f(‘w 
yt'llow and greenish scales in the middle. The brown area is usually 
notched at the sid<‘s in four tk^allops and sometimes indistinctly 
divided in four pairs of spots as in the fmnale. 

In the female the <*epalothorax is a third longer than wi<le and not 
mu(*h widened across th<‘ middle. In the male the eephalothorax is 
only slightly wider. The mandibles are veilical in both sexes ami 
but little larger in the male than in the female. 

Tlu‘ male palpi and the palpal organs are large in proportion to the 
size the sjnder. The jialpal organ ext^uids back beyond the tibia. 
The tibial hook is very small. Fig. 2c. The lulx* of the palj»al 
organ has a stiff point at its side a little kinger than the tube itself. 
Fig. 2d 

The epigynum has the front opening small and divided into two 
directed sidewise. Fig. 2/. 

Dendryphantes montanus, new sp. 

Female 7™“™ long, a little smaller than 7Hflitarl8^ eephalothorax as 
long as in mlHtaris but not as wide. Legs and mouth parts a little 
more slender than in miUtaris. The markings, as far as eaii be 
judged from specimens in alcohol, are like those of rnllltaris. 

The male has the eephalothorax nearly as wide as long. PI. XVII, 
fig. 3a. The mandibles are as long as in militaris but not as stout, 
fig. aJ, and the palpi are as long and much stouter. The femora of 
the palpi are thickened towards the end, as in (mtlvrflia, and the tibia 
and patella are very short. The palpal organ is long, and tlie tube 
long and stout. Figs. 8(/, 3c, The epig 3 mum, fig. 3c, h.as a single 
round opening, and a notch of various shapes, like (vstliudh, 

Jdt, Washington, H. 
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Dendrypbantes militaris. 

AtUts mtlitans Tiotitz. Phfkeus m%litar%$ Peckhain. 

Female 7 or long. The oephalothorax is wide acrows the mid¬ 
dle in both sexes, nearly as wide as long. The middle eyes are a 
little nearer the front lateral than the dorsal eyes. The mandibles are 
a little flattened in front, and in the male, the front outer eorner over 
the claw is sharp. PI. XVII, fig. l<i. 

The general color is brown, covered with black, and a few gray 
liairs, darker and browner than (mthmlin. In alcohol it turns rod 
but not so bright as imtitmlh. The cephalothorax is brown in 
the female, and in the male the same color, with a white stripe 
each side under flie%‘y^B. Fig. Pt. The abdomen of the female is 
brown, with four pairs of white, oblique marks in the middle, and 
four at th^'sides. Fig. 1. ''Fhe front of the abdomen is whiti*. In 
the male the middle white spots are absent, and the lateral and front 
white marks are united into a band that extends nearly armuid the 
abdomen. Fig. 1 o. 

The palpi of both sexes are very slender, and the tarsi and palpal 
organs of the male are unusually small for so large a spider. The 
tube of the palpal organs is longer than in ^x\i\ more simple. 

Fig. \<l 

The mandibles of the male are widened at the end, and liave a 
large two-point(»d tooth near the end of the claw. The elaw has a 
short, flat tooth on the inner side, near the middle. Fig. lA, Ic. 
The epigynura is like that of mtividiBy but the opening is wider. 

Zygoballus bettinl Peckham 

A larger and more slender species than Urrestru. Tlie body is 
higher and narrower, the legs and palpi are larger, and tlie compli¬ 
cated mandibles of the male are larger in proportion to their thick¬ 
ness. The cephalothorax is almost as high in the middle as it is 
wide, and slopes from the hinder eyes steeply backward. Toward 
the front the slope is less, and the front of the head is half as high 
as the hind pair of eyes. PI, XVH, fig. 4. The abdomen is rounded 
above and widest across the hinder half. 

In life, the colors are bronze green and yellow, inarked with white. 
In alcohol the cephalothorax is dark brown with whitish scales. The 
abdomen is lighter brown, sometimes reddish^ especially in speci¬ 
mens not long preserved, with white markings sometimes forming a 
regular herring-bone figure in the middle, and sometimes broken 
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into irre]S?ular dark and light Hpot«. Around the front in a white 
band, and there are other nlanting white ntripeH along the side8. 

The femur of the first pair of legs is very dark brown, the other 
joints white. The Ht*cond and third legs are white, or only slightly 
darker at the ends of the joints. The fourth legs have the hinder half 
of the eoxie, and the ends of all the joints brown. 

In the male the legs and palpi are brown, without the distiiK't 
dark markings of the female. The abdomen is brown with irrnles- 
(‘enl greenish scales, and a bright, white band around the front, and 
tw’^o whiU' oblique stripes each side. 

The male has the front legs inueh larger than tin* female Ills 
mandibles are long and stout at tin* base, and spread apart at the 
ends. In tlie middle of the inner side is a large tooth, <lirected 
downward, and near its base, twm smaller ones, on the under side <d 
the mandible. On the umler side, near the outer edge, is a long 
ridge, ending in a tooth, curved inward. Fig. 4<r 'J'he male palpi 
are very slender, and the tarsus and pal})al organ long and small. 
The patella and tibia are each twdce as long as thick. The tibial 
hook is nearl}^ as long as the tibia Fig. 4/>. 

< Wiinon on plants in summer, and occasionally found umler stones 
and bark. 

• Massachusetts and Couneetiout. 

Zygoballus terrestris, now sp 

I.<ength of female The eeplialothorax is two-thinls as wide 

as long, and half as high as long. The posterior eyes are the full 
width of the cephalothorax apart, and the thorax slo[>es backward 
from them, but not as steeply as in bHiiniy nor is it as much nar» 
rowed behind. PI. XVII, fig. 5. 

The color of the cephalothorax in alcohol, is dark brown, covered 
thinly with small, light eoloi*ed scales. The first pair ot legs are 
dark brown, the femur darkest, and the other joints a little lighter 
in the middle. The other legs are lighter with the en<l8 of tlie joints 
dark. Fig. 5<5. The abdomen is lighter than the thorax, and 
marked with irregular and variable dark spots. 

In the male the abdomen is brown in the middle, wdth a distinct 
white line around the front and sides. The male palpi are short, the 
patella and tibia being not much longer than wide. The tibial hook 
is as long as the tibia itself, and only slightly curved. Fig. hd. 
The palpal organ is small and covered by the tarsus. The tube is 
moderately long, and lies in the groove at the end of the tarsus for 
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its whole The niaruiibleH are siinilar to those of hftthu\ but 

smaller. The epigymnn has the anterior opening nearly ft(|uare, 
opening toward the front, and the posterior notch very wide* 
P^ig. bh. 

On fences and under leaves in winter. 

Boston and Oambrhlge, MasH., and New Haven, (/onn. 

IciUS mitratUS Pe^klaua 

AUui^ mihatus I lent/ 

This Mpeeies resembles closely pahitarum^ differing mainly in 
color. The legs are all white in both sexes, and the inandibleH of the 
male are not long mid horizontal as in pahuarum. The male palpi 
ami palpal organs are like those of paltnarutn^ with the tibia) hook 
[»erha[iH a little more sleiuler. Tile female preserved in alcohol is 
still i^ioie like pubitarunt. The epigynum is of the same shape and 
the markings in tour large spots on the abdomen, like those of some 
female's of pali^tamm. The cephalothorax seeins to be a little wdder, 
and the colors of the hairs of the wdiole body whiter than in pnb 
nurruiH, 

A li>ing male has the legs white, or a little greenish, with long 
white hairs, those on the front legs longer than the diameter of the 
leg. Oil the front oi the leg amt palpi are long, white hairs. The 
sides of the ei'phalothorax and abdomen, and the under side of 
the abdomen are white. The middle of the eeplialothorax and abdo¬ 
men are light brown, ( overed with light, yellow hairs, through which 
three or four dark spots show indistinctly, PJ, XVllI, fig. 2. 

Brookline and Malden, Mass,, and New Haven, Conn. 

Icius palmartun Pockham. 

Bj>%hlemum pahnarum Hontz 

P>male 5"”" and male 4“"“ long. The living female has the legs 
and palpi transparent white, and the claws black. The few spines 
on the legs are black. The whole body is covered with light gray 
or white scales, mixed with short, fine black hairs. The abdomen 
has a row of indistinct, darker triangular spots in the middle and 
oblique rows of small spots at the sides. PI, XVII, fig. 1. In alco¬ 
hol the legs become dull yellow, and the rest of the body turns red 
as in mtimlUj afterwards fading to a dirty yellow. The markings 
of the abdomen become more distinct, and in some individuals form 
four large, dark brown spots. Fig. \f\ 



J. J7. EmertOTv^Keit England Attidm. 


233 


The living males, fig. 1^, have the front legs very dark brown, 
except the tarsi, which are a little lighter. The other legs are trans¬ 
parent white, cophalothorax and abdomen dark and reddish brown, 
mixed \^itb shining, greenish white scales, and sometimes a little 
copper red around the eyes. There is a white stripe the whole length 
of the body, each side, and across the front of the head below the 
eyes. The maxilli© and mandibles are dark brown, and the palpi are 
tlie same color, except the tarsi which are light yellow^ ; sternum and 
under side of abdomen dark brown. Some males show indistinctly 
dorsal markings of the abdomen, like the female. 

The female resembles mithalifty but is longer in proportion to its 
width and has the front legs stouter. The abdomen is usually nearly 
twice as long as wide. Fig. 1. The eephalothorax is flattened 
above from the front eyes two-thirds its length backward, in both 
sexes, fig. 1^/, while in mtimlie it is slightly arched upward. 

In the males, the front legs are, as usual, longer and stout^ than 
the others and are made very conspicuous by their dark color. 
The mandibles of the male are larger than those of the female, and 
more or less turned forward, ac(‘ording to their length. In some 
males the mandibles are only a little longer than those of the female, 
and in these the pattdla and tibia of the front legs are not mu(*li 
longer than the femur. Othei*s, usually larger spiders, have the man¬ 
dibles nearly as long as the eephalothorax and extending forward 
horizontally, the maxillw ai'e longer, and the first pair of legs have 
the patella and tibia one and a half times as long as the femur. 
Fig. Ic. Fig. Ig shows the mandibles of the common length. 

The epigynum has two small anterior openings and a large, w ide 
notch behind, half-way between the anterior ojienings and the irans- 
verse fold. 

The male palpus has the tibia as wide as long, and the pati^lla a 
little longer. ^The tibial hook is as long at the joint itself, thin and ‘ 
(jurved inward a little at the end. The tube of the palpal organ is 
long and curved around the end of the bulb, the point icsting in a 
groove turned obliquely outward on the end of the tarsus. Figs. 
1/f, If. 

On plants in summer. Massacdiusetts and (\mnecticul. 

j)clU8 6l6g&XXB, ^ AtUuf d^tgaf^a lionia S AWm llcnU 

♦ 

JDmdryphanke ekgans Peokham. 

Female long. Oephalothorax two-thirds as wide as long, and 
abdomen half as wide as long. The sides of the (‘ephalollmrax are 
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nearly straight and parallel in the female, and widened a little behind 
the middle in the male. 

The colors of the living female, PI. XVIII, fig. a, are bronsse green^ 
which in some lights clianges to copper red on the abdomen and 
oephalothorax. The logs are yellow, with longitudinal dark stripes, 
except the front femora, which are dark brown. The palpi are 
bright yellow at the end and dark at the base*. In alcohol the colors 
appear dull and darker. 

The males, fig. are much more brightly colored. The legs are 
orange, darker toward the ends, with fine dark, longitudinal stripes. 
The ends of the front tibije are dark brown, and have long, brown 
hairs on the inner and under side. The palpi are orange, darker 
toward the end. The sides and hinder part of the oephalothorax are 
orange, and there is a white line each side over the coxa?. Tlie 
iip})er ])art of the cephalothorax and abdomen are covered with 
grot‘ni|h yellow' scales. On the front of the head are tufts of long 
hairs, yellow, mixed with black, pointing forward and a little inward 
between the middle and lateral eyes, tig. 8f. On the hinder end of 
the abdomen is an iridescent puqile spot. The abdonmn is green on 
the under side, and the sternum and coxsd are orange. In alcohol 
the colors become dull yellow and brown. 

The mandibles of this species are slender, and the claw^ short, and 
strongly curved inward toward the point. In the male the mandibles 
are a little longer, and have a slight notch on the inner side, one-third 
their length from the en<l. Fig. 3c. 

The epigyuum is wide, wdth two anterior openings more than their 
diameter a]»art, and the posterior notch is divided into two. Fig. 3/i. 

The male palpi have the patella as wide as long, and the tibia still 
shorter, witli a very short and small hook on the outer side. Fig. 3//. 
The tube of the palpal organ is twisted at the end, and has a 
spherical base, partly covered by the sofU^r part of the bulb. Fig. 
,3/. 1''he male has the legs of the first pair much larger than the 
others, and all the legs longer than the female. In the female the 
fourth legs are longest. 

8omc males have the colors darker and the front legs less elongated 
than usual, and do not have the black spot and black tuft of longer 
hairs on the ends of the tibiie. They also have the tufts of hair 
over tlie eyes mucli smaller. Figs. 4, 4a. The palpal organs are a 
little stouter, tigs. 4/>, 4c. S{>ecimens from the Adirondaoks and 
White Mountains are of this variety, 

White Mountains, KT. H., to New Haven, (Jonm 
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ZciUB hartii, new sp. 

Tho name lalm Tlxiriii was given thi» ftpeeios by Mr, Peckham, 
but not j>ubli8bed, A Bpocimeii in the Mumouiii of (’’omparativo 
Zoology in (Cambridge, named by Keyserling Icitis tlhUdia 
Koch. 

Of this wpecies I hav(^ only one female from Medford, MasH. Thin 
ie eephalothorax 2*”"‘ long, and I"'"' wide. The ce))halo- 

thorax \h straight at the sides, very little narrowed behind. The 
abdomen is oval, a little pointed behind. PI. XVIIT, fig. 5. The 
length of the legs is 4, 1, 2, 3. The front legs are thickest, and the 
tibia is more than twice as thick as that of the other legs. In tho 
male, fig. 5a, the front legs are longest and still more thickened than 
in the female. The eephalothorax is dark brown, with gray hairs. 
The abdomen has the middle dark and the border white ; the middle 
area broken at the edges by three or four pairs of white spots. The 
under side of the abdomen is light in the middle and black arbund 
the edges np to the white border of tho upj)er surface. The femora 
are dark, except the third pair, which has light stri]>eH. The other 
joints are dark at the ends, and have dark longitudinal stripes. The 
epigyiium is small, and has two small openings* directed forward 
about tbeir diameter apart. Fig. 6d. 

Some of the Wisconsin specimens which 1 have from Mr. Peck- 
ham, are a little larger, and the dorsal markings are mo)*e broken by 
oblique rows of white s})Ots. The males have the abdomen shorter 
and the front legs much longer and thicker. The mandibles are a 
little longer than in the females. The male palpi arc short and stout, 
the pateJla and tibia are as short as wdde, and the tibial hook is very 
small and pointed, and diroototl downward. Pig. 5c. 

The palpal organ is long enough to nearly cover the tibia. The 
tube is short and stout, and a little swelled at the base. Fig. 5/>. 

loins formicarius, n. up. 

Length 5’“”'. Cephalothoi'ax and abdomen usually about the same 
length. The general appearance is ant-like. The color is bla<*k with 
dark bronze green scales, except a white line each side of the thorax, 
and whit© stripes on tlie legs, two above and one beneath. One 
specimen has a few white scales on the spinnerets. 

The eephalothorax is tWo-thirds as wide as long and the sides are 
nearly straight and parallel. The abdomen is widest across the 
hinder half and a little pointed behind. Both eephalothorax and 
abdomen are less flattened than in the other species, llie legs are 

Teaks, Ookk Aoxn., Vcl Vfir. 33 Oor., I89i 
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1 ( 1114 ^ and blonder, the fourth pair longent and the first next* The 
first ])air are only a little stouter than the others* PI. XVII, fi^. C. 
The epigynum is large with the anterior o])eningH wide and far apai*t. 
Ilie noteh beliind is very deep and narrow. Fig. 0/>. 

1 have seen females only from Salem and Medfonl, Mass., and 
New Haven, (Wn. 

Msevia vittata. 

Afitia vittata Pockham, Attm vitlatus Hent^, AUub nign Houtss. ^ MiBViapeneiUata 
Koch 

Til is is a large and brightly colored spider with long legs. The 
female is long, the male smaller but with th(? legs hmger. PI. 
XIX, figs. I, l<f, 1 /a 

The living female has the legs and palpi translucent, a little yellow 
or greenish white, 'Fhey are marked with indistinct light gray rings 
and black s])Ots at the base of the hairs and spines. The cei)lialo- 
thorax is <lark brown between the eyes and translucent like the U‘gR 
in the thoracic i)art. There is a fine black line in the middle and on 
each side and a few gray marks radiating from the dorsal groove. 
Th(» whole toj) of the oephalothorax is covered with greenish yellow 
scales mixed with gray hairs. Tlie eyes are black and one female 
has a red stripe under the eyes each side, llie abdomen is covered 
with scales which in the middle and at the sides are gray and mixed 
with black hairs, nicre are two longitudinal bands of light (topper 
rod along the back ol the abdomen and indistinct angular marks of 
the same color in the mid<lle of the hinder half. The colors of the 
under side are light gray and yellow spotted with gray on the 
abdomen. 

According to Peckham, males of two very different colors belong 
to this species. One kiml resembles the female. Fig. lA. The red 
bands on the abdomen are broken up into rows of spots connected 
with the middle angular markings. The gray and black spots on 
the legs and cephalothorax are larger and there are several black 
marks on the front of the abdomen. 

The palpi are bright orange yellow with the tibial hook black and 
a black spot on the inner side of each joint. The sijse of the black 
spot varies in different individuals and so passes into the other variety 
in which the cephalothorax and abdomen are entirely black and the 
palpi bla<5k except a few orange hairs on the outer side. The black 
cephalothorax and abdomen ai’e covered with dark greenish shiny 
scales. The legs in this variety are white except the hairs. On the 



nL H. Miierton—New England, Attidm. 2Ul 

front of tiie bead of tho black variety are tbr(*e tuftH of lon^ bairw 
whicli are entirely wanting in lighter eobmMl inaleH. If/. 

Although inaleH of both kindM pair with the naim* female their 
behavior when mating ik different, for an ueeonnt of which nee 
Pe<5khaniV article in OeeaKional Papera of th<* Nat. Hint. Soc. of 
WiseonHin, vol. i, 1888. 

The cej>h!il(»thorax of the female in wi<leHt behind the middle .ind 
in there two Ihirdn aw wide an lon^. It i« narrowed to half that 
whlfh at tin* hinder end and nlifchily narrowed toward the front, th(‘ 
head bein^ not rnindi niore than half an wide an the eephalotinnax in 
lontf. Pig. 1. The to[) of the oephalothorax is Hat, rising a little 
between the dorsal eyes and the front row of eyes is straight on the 
upper edge. The comparative length of the legs is 4, 1, 3, 2 and the 
fourth pair is as long as tlie body. 

The male palpi are long. Th(» tibial hook is straight and blunt 
and about as long as the tibia itself. The tarsus is short and wid(* 
and turned outward at the tip. The palpal organ is oval with a long 
tube bent aromnl the end of tlie bulb witli its }K>int in the groove on 
the outer (*orner of the tarsus. Fig. Ic. 

The epigynum has a small oval opening very far farward and a 
slight notch on the edge of the transverse fold. Fig. }d. 

This is an active species, living on plants in summer. 

Eastern Massachusetts and New Haven and Meriden, Conm‘cticMit. 

Marptusa famillaris Peckham 

Attus famihaiU llentz. 

The female is 10"*"* long and the male nearly as laig(‘. The fourth 
pair of legs is longest in the female and the first pair in the male. 
The cephalothorax and abdomen are both much ilatteiie<l. The 
oephalothorax is rounded at the sides and nearly twice as wide in tin* 
middle as in front. The abdomen is twice as long as wide, wi<leHt 
in the middle and truncated at the front end and sometimc's at th(‘ 
hinder end also. In the latter case the spinnerets are so far iimler 
the abdomen that they cannot be seen from above. The legs are 
long and stout, the fourth pair one and a half times a^ long as the 
abdomen. 

The general color is gray, covered with long gray and white hairs. 
The cephaloihorax has a dark brown band along the edge each side 
which is larger and darker in the males. The abdometi has in the 
middle a yellowish white marking, covering half its width, the front 
hnlf straight and the hinder half notched at the sides. PI. XIX, fig. 
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8. The are <iarker at the eiidn ot* the jointM and lighter in the 
middle. The under sid<' of the abdomen is light at the sides and 
has a dark stripe in the middle. 

The male pal(>UH has the tibia very short and the tibial hook is 
long and slemler and slightly thickened at the tip. The tube of the 
pal[)al organ starts from the middle ol the inner side of the bulb 
and turns (»bli<piely across the end ol the tarsus. Near the end of 
the tube but uot ([uite reaeliiiig the tip is a short flat prowss. Figs. 
Wh, [U\ 

Epiblemum SOenicum Tkaoll fJpiMemum fawtum Umtu. Safticu» 

Lati Calhath^^ru a Simon Jt^iblnnum sfmtntm Pookham 

(iray with white markings. On some the white marks are mucdi 
more d(‘finite tlian on others, the gray ground having very few white 
scales mixed with it. 1 have usually found the spiders of this 
variety about houses, while those from the country, living on plants, 
have white as well as yellow scales largely mixed with the gray so as 
to obscure the white markings. The field specimens are usually 
mure slender. 

The front of the head around and above the eyes is white. There 
IS a definite white stripe on each side of the cephalothorax and in the 
middle ol the cephalotborax two white spots one on each side of the 
dorsal gro(Ae. On the ab<iomen therein a white stripe across the 
anterior end and two oblique marks tm (‘aeh side. PI. XIX, fig. 2. 

The legs are gray with white rings not very distinctly marked and 
the palpi whiU\ Tlie markings are very different from those of any 
other species. 

The proportions of the body differ considerably in individuals 
some appearing much longer and more slender than others. The 
cephalothorax is about two-thirds as wide as long and the abdomen 
usually about the same width and longer. 

The epigynum is raised at the hinder edge, a little pointed and 
with a round notch about as deep as wide. The anterior half is a 
little narrowed and notched in the middle with a depression on each 
side, in the bottom of which is a round hole. Fig. 2e. TTie shape of 
the epigynum varies and in pale or freshly moulted females the 
internal parts may be seen through the skin as shown in Peokham’s 
figure. 

The males differ but little in color and markings from the females, 
^but the palpi are large and the mandibles two-thirds as long as the 
cephalothorax and turned foiward almost horizontally. Fig. 2c, 
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The tibia of the male palpua in whorter than the patella and at the 
distal end m wide an lonj<, with a atout pointed hook direeUul f<>rward 
and a little inward. Fig. 

Found oeeaftionally under stonea or on husheM but eoninion on the 
otitHide of liouHes and tenoes in the wannest and di'iest pla<‘eN. The 
eoloix resemble eloHcly that of luipainted wood stained by the 
weather. 

C’ommon all over Nevv England. A eornnion Kurojiean s[)ecieH. 


MBHetnerUB luioatus. ktus Utuatm Pecklmm Attfift qwuinlinAaim Peek 
ham, 1SS3 

A small spider only 4"“" long and very distinctly marked with two 
white longitudinal linos on the middle of the abdomen and two 
others on the sides so far down that only the front ends of them can 
be seen from above. PI. XIX, fig. 5, 

The color in life is dark brown. The wliite linos on the back 
have their edges very dark. The oephalothorax and dark ])arts of 
the abdomen are thinly covered with long, slender, yellow scales 
mixed with a few white hairs on the front of tlie abdomen. On the 
under side of the abdomen are four white lines. The legs are dark 
browm, the first pair darkest. 

The relative length of the legs is 1, 4, 2, §. The first pair are 
twice as thick as the others. The top of tlie oephalothorax is flat 
two-thirds its length from the front. There is a short, transverse 
groove a little behind the dorsal eyes. The oephalothorax is widest 
across the middle but only very little wider than in front. TJie 
epigyniim has a dark ridge behind, curved at the ends around two 
round holes. Fig. 5A 
Manchester and Medford, Mass. 

MdUexnerUS 1>inus. Attva hinu$ Houto, not M paykulhi Peckham, 1HS3 

Female long. Logs 1, 4, 2, 8, The oephalothorax is widest 
behind the middle and narrows slightly toward the front of the head 
where it is half as wide as long. The oephalothorax is flat above 
and a little swelled around the dorsal eyes. There is a short trans¬ 
verse groove behind the eyes. PI. XIX, fig. 4. 

llie abdomen is half as wide as long, narrowed at both ends. The 
flrst pair of legs are about as long as the fourth pair, but twice as 
think. The second pair of legs are slightly thicker than the third 
and fourth. 
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1 have u<»t neen the eolors in life. In al(*ohol the ccj>halothorax in 
dark brown ex<’ef)t around the ed^en wheri‘ it ih yellowiHh. The 
front halt ot the eej»hal()tborax between the eyeK in <hirk purple 
when turned to the light. The abdomen ik white with two longitu¬ 
dinal blaek HtripeN that do not reach eitliei end. I'he front legH are 
orang(' color w'ith liglit brown Btripes and a black spot near the eml 
of each joint on the inner Hide. The other h^gs are dirty yelloW' 
witli indistinct brownisli stripes at the sides, llnder the abdomen 
is a black middle strip(». 

The epigynum has tlie openings very small and wide a]»art and tlie 
j)Osterior notch ^ery wide w'ith s(|uare corners at the ends. Fig. 4o. 

One female tiom Meriden, (\)nn. Mr. Pirkham has the same 
S|KM‘ies from Nebraska. 

Neon nellii I’cckimm 

Tliis is tlie smallest of our New England Attidje, being only ii.5 
to long with the cephalothorax * not much over The 

general color is dark gi'ay, darkest tow^ard the ht^ad, so that the 
spidei is hard to see on gray stones or weathered wH)od. The eepha* 
lothorax is high, the highest part being a little behind the middle, 
from whicli it curves downward to the front eyes and slopes more 
abrupth biK'kward. The eyes are large and prominent, the first row 
nearly straiglit and as wide as the widest part of the cephalothorax. 
The posterior eyes are nearly as large as the front middle pair and 
are at the middle of the cephalothorax. The abdomen is a little 
pointed behind and the spinnerets are large for the size of the spider. 
PI. XX, hg. 1. 

The cephalothorax is smoky gray, darker tow^ard tlie front and 
darker in the males than females, llie abdomen is gray with 
yellowish white markings in a herrmg-hone pattern through the 
middle, 'i'he underside of the body is light gray or whitish. The 
legs are gray, darker toward the front. 

The epigynuni is large and has two rounded openings toward the 
front. Fig. 16. ITie male palpi are also large and the palpal organ 
extends backward so as to cover the short tibia. The tube lies 
obliquely across tlie end of the bulb, its tip resting in a groove on the 
end of the tarsus. Fig. Ic. 

A common species under stones and leaves at all seasons. 
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Euophrys monadnook, now sp. 

One male wa8 found on the upjier part of Mt. Monadnoek, N. H., 
on the rockrt. PL XX, fig, 2. It is 4"^’" loi^g, tho eeplialothorax and 
abdomen about the Hame length. The legs are all long, relative 
length 4, 1, 8, 2. The ends of the }ial))i are white as far as the end 
of the femur. Hie tarsi of the first and se^eond legs, and the tips of 
the tarsi of the third and fourth are white. The femora of the 
third and fourth l(*gs are white, in life, light pink. The rest of the 
body is deep black. The first and second legs are a little thickimed 
and the metatarsus, tibia and patella, and the end of first femur 
covered W'ith long scales, as long as the diameter of the leg. llie 
first and seconri legs are bright purple toward a bright light. 

The front of the head is wide, and the sides of the eephalothorax 
nearly straight and parallel. Fig. 2c. The front of the head, 
helow the eyes, slopes inward, and the sternum is short and wide. 
Fig. 2a. 

The palpi are long and slender, the tarsus not much wider than 
the other joints. The tihial hook is straight and very slender, not 
much thicker than one of the hairs. Fig, 2f/. The palpal organ is 
long and narrow at the base, where it extends over the til>ia. The 
tube is short and curved around the end of the bulb. Fig. 2c, 

A female, which probably belongs to this species, was found in 
Dublin, N. II., three miles from Monadnoek. It is long, with 
short and thin hairs and colors like Ttgenaria, The <*ephalothorax 
has the sides straight and jiarallol, three-fourths its length from the 
front, and is a little rounded behind. Fig. 2/1 The eyes are large 
and the lateral are more than half as large as the front pair. The poar 
terior eyes are as far apart as the length of the front row, and little 
more than half as far from the lateral. The abdomen is oval, wi<lest 
behind the middle. The legs are 4, 1,2, 3, the front pair mueh 
thickened and the second slightly so. Tlie eephalothorax is dark 
brown in front and lighter toward the bat^k, marked with dark 
radiating lines. The abdomen is gray, with light, angular markings 
along the middle, and irregular oblique lines at the sides. The legs 
are without markings, the first pair darkest. The epigynum has 
two large openings about their diameter from the transverse fold. 
Pig* 

Suophrye cruciatus, uqw sp. 

This species is more generally covered with scales than monad* 
nook^ the front tibia) are less thickened, ami do not have the long 
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HcaloH of that Hpeoio«, and the colors are less bright and more like 
those of Attm palustris, Ihe only specimen I have, a male, is 5”^™ 
long. PI. XX, fig. 8. The ccphalothorav in three-fourths as wide as 
long, widest behind the middle. It is low in front, and the front row 
of eyes are turned a little downward, the lateral pair half their diam¬ 
eter, higher and farther back. The middle eyes are nearer the dorsal 
than lateral. 'Hie dorsal eyes are nearer together than the lateral 
pair. The abdomen is as long and as wide as the cephalothorax, 
widest in the middle and pointed behind. 

The lengths of the legs are 4, 1, 3, 2, the fourilt pair very long. 
The first and second pairs arc a little thickened. 

The ce}»halothorax of my specimen is so much rubbed that the 
markings are nearly destroyed; it show^s only long black hairs 
over the eyes, and irregular w'^hite markings behind the eyes and 
at the sides. The abdomen is black, with a distinct white cross 
in the middle. Fig. 8. The legs have dark and light rings, wdiich 
were ))robahly covered with white and ^lack hairs. ''Fhe tibia of the 
palpi is light, and the other joints dark, with long hairs. 

The tibia of the male palpus is wider than long. The tibial 
hook is nearly as long as the tarsus, and curved to fit along its edge. 
The tarsus is strongly curved downward. The palpal organ is oval, 
and the tube begins near the outer end, curves around its base and 
again outward through a groove in the edge of the tarsus to a notch 
near the end of the tibial hook. Pigs. 8^, 8c, 8</, 

Dublin, N. IL, July 16. 

Phlegra leopardus. Attus leopwrdw Hentz. 

Very distinctly marked with two white lines on the cephalothorax, 
as far up as the dorsal eyes, and three white lines on the abdomen. 
The female is long, the cephalothorax 3.5*”*^. The cepholothorax 
is two-thirds as wide as long and a little widest behind the middle. 
The lateral front eyes are high enough for their middle to be oppo¬ 
site the top of the middle eyes. The dorsal eyes are unusually far 
forward; they are as far apart as the front lateral eyes, and two- 
thirds as far from the front of the head. PI. XXI, fig. 1. The 
cephalothorax is rounded upward from the front to the dorsal eyes, 
and from there backward is flat more than half-way to the hinder 
end. The abdomen is widest in the middle and a little pointed 
behind. The legs are short, and their relative length 4,8,1, 2. The 
first and second pairs are thicker than the other. The cephalothorax 
is dark brown, darkest between the eyes. A white stripe extends 



#/. S, Emerton — Enf/land Attid<K 


24**^ 


from the front of the hea<l, over the eyes each side the whole length 
of the cephalothorax. A middle white stripe begins between the 
middU* eyes, but fades out between the dorsal eyes. The legs are 
light brown, with two darker rings on each joint. The abdomen is 
brown, with a nnd<lle and two lateral white stnpes. The abdomen 
is light on the under side and the 8ti*rnum, legs and mouth parts 
dark brown, llie epigynum has two large round openings near the 
hinder edge, and a small, square-cornered notch in the edge. Fig. l/>. 

The male is darker than the female, but marked in the same way 
on the ceplialothorax and abdomen. The white bands on the <*ephal(>- 
tborax are mixed with red between the eyes. The legs are longer 
than those of the female, and not marked with rings. 

Th(‘ male palpus has the tibia short and wide on the upper side, 
with a deep notch on the outer side, and a sIkuI hook. Figs. Ic, Jr. 
Tlie bulb of tlie palpal organ extends backward on the outer side so ^ 
as to cover the tibia. Fig. \(L 

Female from JVft. Tom, Massachusetis. Male from Hlue Hill, 
Milton, Mass. Another female was seen in Medford, Mass. 

Hasarius Hoyi, Peckham, 

t 

Female 6 or long. The cephalothorax is shorter and the 
abdomen larger than in the nearest species. IM. XXI, fig. 2, 

The c*ephalothorax of the female is three-fourths as wide as long, 
and a little enlarged in the middle. The posterior eyes are two- 
thirds as far from the front row as from each other. Legs 1, 4, 2, 8, 
all nearly of the same length. First and second pairs a little tliick- 
ened. 

The markings vary, but in alcohol there is always a light marking 
across the back of the cephalothorax, a little behind the dorsal eyes^ 
and turning forward on each side as far as the front eyes. In front 
and behind this marking the cephalothorax is dark brown. On the 
abdomen there are light and <lark obliqUe markings forming, 
especially in young individuals, a regular Light berring-b(>n(* marking 
in the middle* * 

In life, the light markings are partly white and partly omnge- 
brown. A brightly marked young male has the cephalothorax white 
in front, both above and below the eyes. Fig. 2. A white band on 
each side turning upward and inward behind the dorsal ('yes, but not 
united in the middle. Hinder part of cephalothorax below and between 
the white bands black. There arc two black bands Ixdnnd the dorsal 
eyes, extending obliquely through the dorsal groove to the white 

Taxas. (k>KK. Aoad., Vol. VJll. 83 Ocu’., 1891. 
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bands at the sides. Tl>e rest of the top of the cephalothoi-ax is cov • 
ered with orange scales. 

Alxlomen with a white band around the front and sides. Middle 
of the back black, with a few orange scales around the edges. Hides 
of the black patch irregularly seallope<l. In the middle are oblitiue 
white markings, edged with orangc-browii. 

The logs arc white at the ends .md dark on the patella and tibia, 
and outer end of the teimir. Knds of all the joints darker than the 
middle. 

The epigynum has two large anterior openings near together, and 
behind and each side of them two other large openings near the edge. 
Fig. 

The adult male has the coIotr miu^h like tlie young male, doHcribed 
above, with tht* legs black on the patella and tibia, and part of the 
* femur, and the rest white, with black at the ends of the tarRus and 
metatarsus. The female is various shades of brown, mixed with 
white and yellow scales and black liairs. Fig. iic. 

The male palpi arc short, black at the base and i;vhite on the top 
of th(^ tarsus. The tibiul hook is long and blunt, extending along 
the side of the tarsus half its length. Fig. 2/, 2//. The palpal organ 
has* the inner j)osterior comer swelled and extended inward to a 
blunt ]ioint. Fig. 2/' The tube curves around from the base to 
the tip of the tarsus. 

A common species in t;astern MasHachusetts. Found also from 
the White Mountains to southern Connecticut. 

Habrocestum splendens, Peckbam ^ $plmdens Keyn, 

V Pe[l6nes mgricqps Keys 

I have only seen the males of this species. It has been fully de** 
scribed by Peckham in his N. A. Attides in the Transactions of the 
Wisconsin Academy, vol. vii, and iigare<l and its mating habits 
described in vol. i, of Occasional I’apers of the Nat. Hist. Society of 
Wisconsin, Milwaukee, 18R9. 

* My males are 6'"'" long, with the cephalothorax nearly a**®. The 
cephalothorax is widest and highest Imhind the second legs. The 
front part projects forward beyond the mandibles and the front eyes 
look a little downward. 1‘1. XX, figs. 6, 5b. The abdomen is shorter 
than the cephalothorax, widest in the middle, square in front and 
pointed behind. The legs arc long and stout, the third pair longest. 
In alcohol the brilliant oolors of the male fade, and the colors and 
markings resemble more those of the female. The oeplialothorax is 
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dark brown, with a traiiHverm* nmrkin^ behind the eyeH. Tin* 

whole eephalothorax is thickly covered with li^ht Hcalen, and the 
front half with black hairw between them. Tlie Ic^h and palpi are 
light at the bant^ and darker brown toward the tipn, covered with 
HCalcH and hair«, either black or varioiin shades of gray. ab<lo- 

men is marked with three or four pairs of dark spots, united logethei 
more or less in different spiders, the fri>nt pair usually forming a 
single transverse mark, with a light mark in front of it. Tin* light 
portions of the abdomen are yellowish in the rniildle, and bright 
copper-rt‘d at the sid<‘H. 

The male [lalpi have the femur long, the ])ate]la about as long as 
wddt*, and the tibia half as long as wnle. The tibial hook is large 
and flat, fig. 6</, and lies against the tarsus, nearly hall its length. 
The tarsus is short and wide, and the bulb of the palpal organ tUt 
and circular. The tube starts at the base and eurves around the 
inn(*r side, ending in a short groove, pointing outward on the end of 
the tarsus. Fig. ht\ 

Beverly, Mass. Clarksvilhs near Albany, N. Y. Young in wint(*r 
in old eueoons of Argtope^ on marshes between Boston and Brook¬ 
line, Mass. 

Habrooestum peregrinuin, Peckhaiu 

These speeimens have been identified for me by Mr. Peekham. 

The female is 6'"^ long, the male a little smaller ; both sexes smaller 
than //. Hplendem, The area between the eyes slopes forward and is 
covered with short scales mixed with longer liairs, light browm in front 
and darker behind, whore it meets a wdute marking pointed forw^ard in 
the middle and curved backward and oiitw^ard behind the eyes. PI. 
XX, fig. 6. On each side of the eephalotliorax is a white stripe, 
extending from the front lateral eyes backward under the c} es, and 
then curved upward and again downward to the end of the thorax. 
The abdomen has thi*ee white stripes, with black betwxen, narrower 
an^ sharper in the male. The under side of the body and legs an* 
light brown, with white and black hairs. * 

The legs of the third jpair are very long in both sexes, ami in the 
male there is a peculiar shape to the patella, fig. 6/>, which is 
flattened and widened at the distal end, w^hore there is a stout spine 
extending over the tibia. On the front of this flattened patella is a 
black spot. Mr. Peokam gives an account of the use of this orna¬ 
mental patella in the pairing of an allied species in ()(*easional Papers 
of the Kal Hist of Wisconsin, vol. i, No. 3, 1890,” Peck- 
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hani’M description nays^ two Hh<)rt spines on tibia of tirst pair, but iny 
mall* ha^ throe jiairn of HjnnoK on tibia and two pairs on rriotatarsus. 

The male palpus differs little from that of ydenJ^ma. The tibial 
hook IS a little sharper, and the angle of the tarsus just over it, a 
little more ])rotuinent 

The epigynum has a simple round opening diroeto<l lor\^ard, from 
which a tain* extends backward* Fig. 

I have only thna* specimens—an adult male and female, and one 
immature male fr<»m Hydi* Park, Mass. Mr. IVekham has it from 
>lew York and (Vmneeticiit. 

Saitis pulex, rerkh^nu 

r Hont/ X^notata Keynt^rWug; Oyrba pidfj' 

A lommon spider 4 or 5'^“" long, the female gray or brown of dif¬ 
ferent sbades, and resembling gray stone oi dried leavi's, on wbitdi 
it lives, 'riu* eepbalotliorax and abdomen are of tlie same length, 
tlie abdomen of the female wider than the eepbalothorax, widest 
across the middle and pointed behind. PI. XX, fig. Irr, Tlie cepha- 
lotborax is half longer than wide, widest behind the middle. The 
eye-s]»a<*e is half wider than long, narrower behind than in front. 
The thiid and fourtJi of legs are of the same length, and longer 
than the hist and second. The eepbalothorax has a light stn]>e in 
the middle, betw<*en the eyes, that narrows backward to a point at 
the hindei end. The abdomen has two nearly parallel light lines in 
the middle of the front half and behind them a transverse marking 
pointed at the sides, behind and around which are small, irregular 
light marks. The legs are eovered with alternate dark luid light 
spots. 

The epigynum has two large openings near together, and near its 
hinder edge. Fig. 1 g, 

In the male the abdomen is smaller and narrower, the head higher 
and the colors brighter. Fig. 1 , The eepbalothorax, between ^he 
eyes and a little behind them, is black. The front and sides of the 
head below the eyes, and the hinder half of the eepbalothorax are 
yellow, or orange. The abdomen is black with markings like the 
female. The legs have the tarsi yellow and the other joints indis¬ 
tinctly marked with longitudinal yellow lines. The palpi are yellow, 
except the ends of the tarsi which are black. On the under»side the 
legs and abdomen are black. The cox» are yellow, with a black line 
in the middle and the sternum, maxillaj and mandibles are yellow ; 
the sternum sometimes with a black middle line. The male palpi 
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have the tibia very short, with a flat, thin hook. Fi^. 7^, "Id, The 
tube of the palpal organ is sliort and curved in a circle* on the end 
of the bull) HO that the tip poiiiiH inward* Fig. 

MaH<iai*huHettH and C\)nnecticut. 

Attus palustriB, Peckham 

Female long, male '^Phe cephalothorax in thiee-lourths 

an wide aH long. The abdomen is short, « little wider than the 
(•ephalothorax and ])ointed behind. PI. XX, fig. Tlie cephalo 
thorax is light brown in the female and dark in (he male, with a 
narrow, white Htrijx^ in the mid<lle, widened between the dorHal eyes, 
and a white Htripe each side, hh high as the dorsal eyes. The abdo¬ 
men has a wdde, white* transverse marking, just behind the middle, 
an<l s<*veral angular marks behind it. On the front half are two 
wdiite sp<»tH. In the male tlie largo middle marking is usually divided 
into two white spots. 

Th(* relative length of the legs is 4, I, 2, 3 in the female, and 1, 
if 2, in the male. The dorsal eyes are very far forward, little 
more than half as far from the front eyes as they are from each 
other. 

The epigynum has a large oval opening divided in front into two. 
The hinder edge over the transverse fold has a small projection in 
the middle. Fig, 8c. 

The hook of the tibia of the male palpus is nearly straight and 
has a short piece at the tip very narrow. Fig. 8/>. Tlie palpal 
organ is oval, and the tube e.Ktends from the base around the inner 
side, the end pointing outw’ard. Fig. 3(7. 

Portland, Me. ; Eastern Mass.; New Haven, C^onn. 

Attus sylvestrie, new ap. 

Male 4"'”^ long. Cephalothorax almost as wide as long. Abdomen 
smaller than cephalothorax ; legs shorter and stouter than iu A, pal- 
uBtrhf and the male palpi nearly as large as in the mah^ pahistHSf 
which is half larger. The colors resemble those of Saitls puUjc, 
The legs are distinctly ringed with dark and light browui. The 
cephalothorax is dark brown, covered with lighter hairs, which are 
nearly rubbed off in the specimens. The male palpi have the tarsus 
dark brown, and the rest of the palpus lighter above but dark 
beneath. The tibia and patella are covered with white hairs that are 
rery long on the sides of the tibia. The palpal organ resembles 
closely that of A* palmtriSf and is nearly as large. The markings 
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of tlio iilxlomon aiv dark and lijufht brown, and renomblo thoHe of 
Saif is jHfJle^ and the female .1 p<th(Hfris, There is a large light 
mark aerons the middle of the abdomen, and behind it several light 
angular rnaiks. In colors ami general appeaiMnee this resembles 
Saif is palu>\ and lives in the same ])Iae(‘s umlei stones and leaves. 

Beverly and Midtileton, IMassaebusetts 

Bynemosyna lor mica, thmu 

This IK the most eonirnon ant-like spider, and the nn*si antdike 
among them. It is long, and the eephalolhoiax is 2""“ long and 
|mm cephalotinnax is nairowed behind and the abdomen 

in trout and oaeb has a deep <iepiession n(‘ar the middle. PI XXT, 
tig 5. The pedicel ot the ahdonien is flat and w i<lened behind, so 
that it is nearly as ^vide as the ends of the thorax and abdomen vhieh 
it eonne<»ts. The front middle eyes are large, and eovor iwo-thif<ls 
of the front of the head The rest of the eyes are very small The 
legs are slender, their relative length 4, 3, 1,2 The general color 
is hla(‘k, with yellowish white markings '^Fhere is a triangular white 
spot in front of the dorsal groove, and one on each side widening 
downward, under the posterior eyes. On the abdomen there is a 
while stripe extimding downward from the dorsal groove on each 
side, and uniting in a large white patch on the front of the under 
side of the abdomen The second legs are entirel} white, the first 
have a black stripe along the inner side, the tliird have the femur 
black and a black spot at the base of the tibia, and the fourth Imve 
the femur, the end of the patella and nearly all the tibia black, 
and black s}>ots on the front of the ooxie and trochanter, and black 
lines on the metatarsus. The palpi are white, sometimes with dark 
spots on the sides of the joints. 

The front end of the abdomen has a hard piece on the under side 
from the pedicel to the epigynum, which extends upward on each 
side, so that the edges arc visible from above. The epigynum has % 
wide oval opening, in the front part of which are two small openings 
to the tubes. 

The males differ but little from the females in color and general 
ajipearance. The head is higher and narrower, and the mandibles a 
little longer, turned obliquely forward and curved apart in the 
middle. Fig. 5c. ITie male palpi are large. The tibia i« liihort 
and has a very large hook. Fig. 5/. The palpal organ is large and 
only half covered by the tarsus. The tube passes completely around 
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the bulb, then paHHew through the usual groove to the outside of the 
tarsus, whore it is coiled once around the flattened end. Fig. he. 

This spe(*ieR lives on plapts and matures early in the summer. At 
first sight it resembles an ant, but its gait is slower and steadier. 1 
have never seen it jump b\if it rubs quickly when frighU-med. It li\eH 
in summer on bushes, and matures in dune. In the latter part ot 
summer only young are to be found, and in th(» winter it hides under 
leaves on the ground. 

Oomrnon at New Haven, (\mn., and around Host on, Mass. 
Salticus ephippiatus, Pockhani 

Synein<Myna (^ihiiypiata Ifentz 

This spider is 7'"™ long, the eephalothorax 3”'*" b>ng, and half as 
wide. In color and general appearance it resembles orang<‘“brown 
ants. The eephalothorax is high in front and low behind the dorsal 
groove, which is in a slight depression. PI. XXI, fig. 4a. The sides 
of the eephalothorax are nearly straight for two-thirds its length, and 
it is only slightly narrowed behind. The abdomen is oval, a little 
narrower in front than behind The legs are long and slender, their 
lengtli 4, 1, 3, 2. Fig. 4, 

The eolors are various sha<leH of orange-brown, some individuals 
being very dark, and others pale. There is an indistinct light mark 
across the middle of the eephalothorax and across the abdomen, a 
little in front of the middle, and sloping backw^ard down the sides^ 
nearly to the spinneretH, 

The femora of ail the legs are dark, except a light stripe on the 
front of those of the first pair. The patella and tibiae are all light 
on the upper side and darker beneath. The metatarsi of the hind 
legs are dark, the others partly light in the middle, or on the u]>per 
side. The tarsi of the front legs are dark, the others light. Tht* 
coxae of the third legs are dark, the others light. The j)alpi of the 
female have the tibia and tarsus very much thickened and coverecl 
with stiff hairs on the under side. The palpi are colored as dark as 
the head. The epigynum has twp small ojHjnings near together, and 
turned toward each other. Fig. 4c. 

Eastern Massachusetts and New Haven, Conn., un(][er leaves, and 
on plants in summer. 
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Synageles picata» Pockham. 

Synernosyna ptcata Hentz. 

1 Iiave one youn^ male from New IIav(‘i], Conn», that appeai*H to 
be of this H}»eeieH. PI. XXI, 8. It iw as targe as adults sent me 
from Wisooiisiu by Mr. Peckhain, but not as distinctly marked. The 
eephalothorax has the two white spots in the middle, but is not 
<lepreHHed at tins part as in the adult. Fig. iSa, The coloring is 
more uniform tlian in tiu* Wisconsin specimens. The white marks 
on the abdomen show indistinctly as do the markings of the legs. 
The specimen is long. 

TJie adults of both sexes have a slight elevation around the pos¬ 
terior eyes, and a distinct depression across the cephalolhorax, just 
behind the eyes. Fig. 3d. The front legs of the female are twice 
as thii^k as the other legs, tig. 3c, and the front legs of the male 
are still thicker, especially in the femur and tibia. Pig. ‘Ml, The 
patwlla and tibia are llattened in front, more in the male than in the 
female. The front of these legs, and the front of the eephalothorax 
of the male, are pnq»le and iridescent in a bright light. In alcohol 
they become dark brown. The abdomen has two white stripes 
extending down the sides in the shallow depression across the front 
third. Tln‘ abdomen in front of the depression is rounded, and 
sometimes swells in alcohol *to an unnatural width. The liinder half 
of the eephalothorax and front of the abdomen are lighter colored 
than tin* parts before and behind. 


EXPLANATION OF PLATES. 

Platk XVI. • 

Fig, 1. Phtdippm foraal«x4; I a, walexi; 16, female, uoarly full growa; 

Ic,young; W, young soou after leaving the cocoon, U, oplgynum ; 1/, aplgynum 
of another female; \g, immature epigymim; 16, male palpug; If, male palpufl; 
ly, brown scales from young female; U, yellow scale from young female. 

Fig. 2. Phidtppua brmnetis^ opigyuum, 

Fig. 3. Hidippus femalex4; 8a, 36, male palpus; 3 (j, opigynum; 3i, 

posterior nttoh of eplgynum of another female. 

Fig. 4. Phidipputt ntder Keys; malex4; 4a, opigynum; 46, male palpus; 4c, male 
palpus. 

Fig 6 . PhidtppiM hipunclatuB, femalex4; 6a, end of mandibles of male; 66, male 
palpua; 6c, patella and tibia of mole palpus; H, white scales from middle of 
abdomen. 
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plat» xvir, 

Pig. 1. Dmdryphanies militartu^ ffjmalox4; la, tnalox4: 16, mandible of male, un¬ 
der aide; \c, mandible of male, upper side; 1/i, mule palpus. 

Fig. 2. Dendryphantee mHvalis^ female of light variety x 4; 2a, cephalothorax of 
same female after Wetting with alcohol; 26, female of small dark variety; 
2c, small male x 8 ; 2(f, 2e, male palpus; V) epigyuiim. 

Fig. 3. DmdrypharU^a moniarms^ cephalothorax of female; 8a, oephalothorax of 
male; 36, mandible of male; 3c, epigynum with two forms of posterior notch; 
3(2, 36, male palpi. 

Fig. 4. ZygohtiUus hMtmi, female x6; 4a, mandibles of male under side; 46, male 
palpus. 

Fig. 6. Zygdtallvs ierrMtriSj female x 8; 6a, mandible of male / 66, epigynum ; 6c, 
male palpus; 5rf, outer side of tibia of male palpus 

platb xvni. 

Fig 1. leiua palmarum, femalex4; ia, side of cephalotliorax of female; 16, front 
of head of a male with short roundibles; \c, oephalothorax of male with long 
mandibles; Itf, under side of mandibles of male, Ic, epigynum, 1/*, another 
pattern of dorsal markings of temale; malex4; lA, male palpus; it, male 
palpus, sliowing tibial hook. 

Fig. 2. law miiratua^ male x 4. 

Fig. 8. 7ctW ehganSf female x 4; 3a, side of cephalothorax; 36, front of head of 
female; 3c, under side of cephalothorax ; 3(f, male x 4; 3c, front of head of 
male; 3/, 3^, male palpus, 3A, epigynum. 

F»g. 4. Icmi tkgana. dark variety of male x 4 ; 4((, fiont of bead, 46, 4c, male palpus 

Fig 6. Jcitut hartit, femalex4, 5a, male from a Wisconsin H[>e(*imen from Mr 
Pockliam; 66, male palpus, 6r, tibial hook ; 6(2, epigynum 

Fig. 6, Ictm fotynicartua^ female x 4 ; G/i, side of cephalothorax ; C6, epigynum 


Platu XIX. 

Fig 1. Mmia efffato, back of femalex4; la, ^ark variety of inalexd, 16, light 
variety of male x i; Ic, male palpus ; ](i, epigynum. 

Fig. 2. iS5a2#fn*6 «C(^ictw, female X 4; 2rt, male; 26, side of cephalothorax of female; 
2c, mandibles of male; 2(/, male palpns; 2c, epigynum; tibial hook from 
above; 2y, tibial hook from side. - 

Fig. 3. Mafptnm hmk of female x 4; 8u, front of head and mundiblos; 

36, male palpus; 8c, side of male palpus without tarsus; .'kf, side of wplialo- 
thorax of feniide; 8c, -V, epigynum of two individuals 
Fig. 4. Msnt^ierw binua, female x 4; 4a, epigynum. 

Fig. 5. Mtnetfm'ua ferpalo x4; 5a, end of mandible; 56. epigynum. 

Platk XX. 

%• Naon hack of female; la, side of female; 16, epigynum; Ic, male 
palpus. 

TRAKa. Cork. Aoap., Vou Vlll. 
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f^ig 2 Euophry$ monadnock, Bide ot male, 2a, under side of oephalothorax of 
male, 2^, front of head ] 2c, top of oephalothorax of male, 2d, 2<5, male palpus, 
2f, female, 2g, epigynum 

Fig a Aituftpaliuitm^ iem9^Q x4, legs in a natural position, 3a, male palpus, 36, 
tibial hook from outside, 3t, epigynum 

Fig 4 AUtis sylvestria, male x 4 

Fig 5 Bahroceslurn tplsndewt, male x 6, 5tt, front of head, 66, side of eephalotho- 
rax, ^)C, male palpus, 5d, tihial hook 

Fig G Baht omtrum per egnnum female x 4, 6a, epigynum, 66, patella and tibia of 
third leg of male, front side 

Fig 7 Sattispulex, male x 4, 7a, female x 4 , 76, oephalothorax of male, side view, 
7c male palpus, 7d 7r, tibial hook, 7/, face of male, 7^ epigynum 

Fig 8 Erwpkrys crunata, male x 4, 8a, front of head, 86, male palpus from below 
8c male palpus from aide with tibial hook, 8d, end of the tarsus of male 
palpus, 8«, side of oephalothorax 

* Platk XXI 

Fig 1 Phlegra Icopatdm female x 4 , la, under side of oephalothorax 16, epigy¬ 
num , Ic male palpus fiom above, Id, male palpus, under side, Ic tibial hook, 
outer side 

Fig 2 llnsartuH hoyt, jmxig female x 4 2a, same individual after keeping in alco¬ 
hol 26 2c abdommal markings of adult females, 2d, dorsal maikings of young 
female 2c, epigynum , 2/, 2g, male palpus 

Fig Synagclfs picaia young femalex 6, ta, side of young female 36, side of 
oephalothorax of adult female from Wisconsin Ic, first and second lega of 
female x 12, Ui flrsi and second legs of male x 12, from Wisoonsm specnmeus 

Fig 4 JS'aUum fphtpptatus, femalexO, 4a, side of oephalothorax of female, 46, 
palpus of teniale, 4c epigynum 

Jig 5 Synermsyna formica female x 6, 5tt, side of female, 66, under Side of mouth 
parts of male, f>c, frout of head of male, 6d, under side of front of abdomen 
of male, 6c, palpus of luale, sy, tibial hook, Gy, eplg> nnm 



XV.—A Peovihional Liht of the IIepaticac of the Hawaiian 
IwLANDH. By a. W. Evans. 

DiTEiNi; the years 1875 and 1876, Mr. I). D. Baldwin made a 
systematic collection of the llepaticfe found growing in the Ha¬ 
waiian Islands, particularly in the island of Maui. These were sent 
to Prof. Eaton for determination, and he, in turn, sent many of them 
to Mr. Austin, who published descriptions of several new species 
and returned to Prof. Eaton a list of his determinations, including 
many species previously described. The following list is based 
largely upon those determinations, but contains in addition several 
of Mr. Baldwin’s species wdiich Mr. Austin did not examine. All 
other species accredited to the Islands in the Syno}>8is Hepaticarum 
and in other publications are also mentioned in tlie list. 

Frullania arietina Tayi. Syn Hep. p. 413. Oahu (Manu aud Briffhom). 

F. SQUarrOSa N©op, »Syn Hop. p. 416. Oahu (Mauu and Brigham); Hawaiian 
lalands (llillebrand). 

F. SaXXdvioensiS Angatr. Otvor. af. Korigl. Vot.»Akad Forhandl. 1872, No. 4, 
p. 28. Hawaiian Islands (Anderssou). 

F, hypoleUOa Noes, Syn, Hep. p. 443. Oahu (Moyen); West Main {Baldwin, 811) 

F. KuUZai Lebm. ot Lindetib. Syn. Hop. p. 449. Oahu (Mann aud Brigham), 
West Maui (Baldwin, 1911). 

F. apioulata Nees, Syu. Hep. P 463. Oahu (Mann and Brigham); West Maui 
(Baldwin, 57! 165 1). 

F, explioata Mont. Syu, Hep p. 462. Hawaiian Islands (Oaudichaud) 

Jubula piligera {PmUmia Huichinsia Nees, var. 8, Syn. Hep p. 426, F pth- 
gej'a Auftt. Bull. Torr. Hot. Club, vi, p. 301). Hawaiian Islands (Baldwm, 147 !) 

LeJdUUQa aloizta Angstr. ftfvar. at Kongl. Vet.-Akad. F6rba«dl., 1872, No 4, p. 
23. Hawaiian Islands (Andersson). 

Xj. Sandvioansls {Phragmk&ma Qottscho, Annal. dosSi* Nat 4me 

s^rie, T. vili, p. 344; P, iubegmrromi Aust Proo. Aoad. Nat. Scu Pbll, Dec. 
1869). Hawaiian Islands ((^audiohaud, Andersson, Hillebrand), West Muni 
(Baldwin. 113!). 

L. dlOHgata Au»t {Pltrugmicoma ehngata Aust. Proo. Acad. Nat. Sei Pbil, Doc. 
1669), Hawiian lalands (Hillebrand, etc.); Kauai (Baldwin, 273!) 

Xi. MfiUlXlii Aust Bull. Torr. Bot, Club, v, p. 15. Oahu (Mann and Brigham!), 

L. gibbosa Ingstr. 1. c. p. 23. Hawaiian Islands (Andersson), 
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L. Anderesonii Angatr. l o. p. 24. Hawaiian Islands (Anderesou) 

L. ungulata Augstr. l. c p. 2f>. Hawaiian Islanda (Andersaon). 

L, Owaibidnsis Gottsoho, Syn. Hop. p. .361. Hawaii (Horb. Hook.) 

L. OOUlatSl Oottsclie, Syn Hep. p. HSt. Hawaii (liorb Hook.), 

L. stenoschiza Angstr. l. c p. 26 Hawaiian Islands (A ndorsHon). 

Li. Paoifioa Mont. Plyn Hep. p. 378. Hawaiian IslandH (Qandiohaud, Andeniaon), 

L. SUbligUlata {L cmceUata Lindenb in Herb, non Neos ot Mont ; L, Sandvi^ 
censis Steph, Hedwigiu, xxix, p 88). Hawaiian Islands (Gaudlohaud) 

Li. albicans Xeoa, Syn. Hop. p. 386 (L. cttculiaia Undenb. in Herb, non Noes; 
vid. Sfceph. 1. e, p. 89). Oahu (Meyen). 

L. OUCUllata Nees, 8yn. Hep p 39C. Hawaiian Islands (Andersson, Hille* 
brand) 

L, oalyptrifolia Hum ? (L colyptivta Angstr. 1., c. p. 27) Hawaiian Islands 
(A ndersson). 

L. Hillcbrandil Aust. Bot. Gusette, i, P- Hawaiian Islands (HUiebrund). 

Li. oeratOOarpa Angslr. l c p. 27 (?/- ohfordata Anst Bot. Gassefcte, i, p 36). 
Hawaiian Islands (Andorsaou); West Mauii (Baldwin). 

Hadula rcdexa Nees et Mont. Syo. Hop. p 263. Hawaiian Islands (Oaiidi* 
chaud) 

H. XalapeUSiS Monl. Syn. Hep. p. 2 Ik». Hawaiian Islands (Baldwin, 2321). 

Ri. Javaaioa Gottscbc, Syn. Hop p 257 Hawaii (Herb Hook.); Kast Maui 
(Baldwin, 50, 179!). 

R. Mannii Aust Bull, Torr Bot. Olnb, v, p. 15. Oahu (Mann and BrigbamI); 
Kast Maui (Baldwin, 21!) 

Porella Hawaileusis n, sp West Maui (Baldwin l). 

Browuinh-green, eiespitoHC ; wtemn one- to three-fiinimte ; leaves 
looHoly imbricated, Npreading, falcate-ovate, the marginn moatly 
entire or toothed towardw the apex, which is coarsely and irregularly 
fipiimlowe-dentate, the ventral tuargin distinctly folded at about the 
middle ; lobule narrow, lingulate-ovate, with entire or undulate 
margins; amphigasfria about the width of the stem, ovate, mostly 
entire, the apex variouHly one- to four-toothed ; fruit not seen. 

Leaves about long, wide; cell8 in middle of leaf 

0‘025'"‘" in diameter. 

Allied to Madothera Tayl. (8yn, Hep. p. 2dB, m 1), 

from which it differs in the shape of the leaves, in their mode of 
insertion, and, esjiecially, in the peculiar characters of the ampfal- 
gastria. 

P. leevigata Lindb. (Maduptvca lixvigaia than Syn. Hep. p. 276). Bait Maui 
(Baldwin, 2221). 
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Pleurozia gigantea Lindb {Phy$ieiium ^haynoides Neos, Syn. Hep. p. 236). 
Hawaii (Herb. Hook.). 

Var. major (Jack), Hedwigiftt p. 66. Hawaii (Herb. Carrington). 

P* OOOhlsarifonniS Dura (Phymtium cochhariforme Neoa, Syn, Hep. p. 236) 
Hawaii (Herb. Hook ). 

P. OO&Ohssfolia Auat. (Physioiium concha/oUum Syn. Hep. p. 235) Hawaiian 
lalanda (Beeclioy, eto); West Maui (Baldwin, 18!). 

P. SUbinflata Aust. (PhymUum subinflaU/m Aust. Proc A(»ad. Nut Sci. Phil, 
Dec. 1869). Hawaii (Mann and Brigham); West Maui (Baldwin, 4t!) 

Trlohocolea gracillinxa Auat. Bot Gazette, hi, p. 6, Weet Maui (Baldwin, 
134!). 

Harberta sanguiuda Auat. Bull. Terr. Bot. Club, vi, p. 302 {SendUi4*ra jum- 
perina, var. sanguinea Mout. Syn. Hep. p. 239). Bast and West Maui (Baldwin, 
16! 921 981). 

Mastigophora gracilis Mont. {Smdtnrra gracilts, Syn. Hep. p. 24.3; S. tna- 
ttcha Aust. Proc Acad. Nat. Sci. Phil, Dec. 1869). Oahu (Mann and Brigham I 
Baldwin, 2*14!). 

Sazzania? intsgrifolia {Ma&ligoht'yum ^ integfytdium Aust Bot. Gazette, i, 
p. 32). Hawaiian Islands (Baldwin). 

B. patsns (M. patens Lindenb. Syn. Hep. p. 221; M. parvistijnUum Aust. Bull. 
Torr. Bot. Chib, v, p. 10). OahiGMaim and Brigham); West Maui (Baldwin, 681). 

B, Brighanii (if. Brighami Aust. 1. c.). Oahu (Mann and Brigham); Hawniian 
Islands (Baldwin I). 

B. cordistipula (M. cordistipulum Jindenb. Syn. Hop. p. 224) Hawaiian 
Islanda (Gaudichaud, etc.): Oahu (Mann and Brigham); Molokai (Baldwin, 222!) 

B* faloata {M./akatum Lindenb. Syn. Hep. p. 231) West Maui (Baldwin, 12!). 
B, BaldwiXlil Aust, Ms. West Maui (Baldwin, 1991). 

Stems wimple or slightly branched^ flagelliferouH, eluHlered ; leavos 
approximate or slightly imbricated, usually somewhat (letloxt*d, tri¬ 
angular-ovate, entire, the apex rounded or variously 1-4-toothed, the 
dorsal margin arching over the stem, tlie ventral oblique or some¬ 
what cordate at its insertion ; amphigaHtria a little wider than the 
stem, orbioular^ti®wlrate, entire or crenulate above. 

Stems 3-4long ; leaves long by wide ; leaf- 

oells averaging about 0*024*”® in diameter. 

B« ddfleZA 0nderW. (if deflexum Nees, Syn. Hep. p. 2H1). East Maui (Baldwin, 
2311). 

B. IlCllnutA (if mtnutum Aust. Bull. Torr. Bot. Club, v, p. 17). Hawaiian Islands 
(HlUebrand); East Maui (Baldwin, 65 in parti). 

Ii0pidozia SaaadTiOensiS Llndanb. Syn. Hep. p. 201 {L. Jilipendula Tayl. 
Syn. Hep. p. 718). Hawaiian Islands (Tolmie, etc.); West Maui (Baldwin, 691). 
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L. r6pt£llX8 Noos. West Mniii (Baldwin, 160!). 

Cephalozia multiflora Spruce. Oalm (Mann and Brigham). 

C. Sandvioonsis {Junurrmannia Sandvicensis Mont 8yn. Ifep. p. 142). Ha¬ 
waiian lalatida (Hnudichaud). 

Odontoschisma subjulacea .-Vunt Bull. Torr. Bot. Club, Vi, p. 303 (J. cm- 
dtfna Tayl Mh» , in part). W>8t Maui (Baldwin, 233!). 

O. Sandvicensis (SjdtagmecHi^ Sandvu'eiiifis Angfitr, (ifvor. a£ Kongl. Vot* 
Akful. Korhandl., 187?, JCo 4, p. 22). Hawaiian lalanda (Andoraaon). 

Kantia bifurca {('nlgpogrio Infvicu Aiml. Prop. Acad. Nat. Hd. Phil., Dec. 
1800). Hawaiian iHlands (Hillebrnnd). 

K. bidOUtula {<' bidcntnla Npph, Syn He)) p 100). Woat Maui (Baldwin, 101 !). 

K. Baldwinii (C. Ualdwmu Au^t Hot. (rttzotte i, p. 02). West Maui (Baldwin, 
141!). 

SacCOgyna? Bolanderi {Gymnanthe? Holmdtn Prop. Acad. Nat. 8ci. 
Pnil., Bee. 18(50). Ifawaiian lalanda (Hillebraud). 

Scapauia undulata Bum. var. West Maui (Baldwin, 04 in part!). 

S. Oakesii Aust.? Wost Maui, young spiMMinons (Baldwin, 04 in parti). 

S. Uemorosa Bum. Kast and West Mauf, a small form (Baldwin, 140, 2141). 

S. planifolia Bum. Wost Maui (Baldwin. 831), 

Diplophyilum albicans Bum {Jungcrmanvia ulbkam Hep. p. 75), 

Kast Maui (Baldwin, 245!). 

Lophocolea connata, var (if Syn. Hop. p 153. West Maui (Baldwin, 661). 
The S]:K)eiiTienH are all sterile and may poHsibly he L, Martinmi, Nooh. 

L. Breutelii («otts<d»e, Syn. Hep. p. 154. West Maui, mixed with the pro<*odiag 
species' 

L. Columbica Gottscbc, Syn Hep. p. 165. West Maui (Baldwin, 91, in part). 
L. Orbigniona M^mt. vt Necs, Syn^Hcp. p 156. WofJt Maui (Baldwin, 76!). 

1.1. Qaudichaudil Mont Syn. llep. p, 156. Hawaiian Iglands (Gaudichaud); 
West Maui (Baldwin, II11). 

L. bidentata Bum. Syn Uep. p, 150 West Maui (Baldwin, 1401). 

L. Beeoheyana Tayl. Syn. Hep p. etio. Oahu (Boechuy in Herb. Hook ). 

L. spinosa Uottsche, Syn Hep, p 170 Hawaii (Herb. Hook.). 

Plagioohila simplex Lindonb. Syn, Hep p 30. Kust and We«t Maui (Bald- 
win, U7! 1841 1061 205’ 237!) 

P. graoillima Aust. Ms. Molokai (Baldwin, 2U !). 

Much branched, gloHny, and licaring numeroua flagcUao ; leaveft 
of Btem and main branches distant, oblong-ovate, the dorsal margih 
curved, usually entire, sliglitly deeurreni at base, the ventral either 
entire or bearing 1 or 2 Kltarj) teeth, the apex strongly emarginate- 
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bidentato with sub-equal diver/ifent teeth; leaves of Ha^elhe minute, 
mostly bideutate. 

Lcmves long, 0*45™“' wide ; cells of leaves averaging O'OIH'”™ 

in diameter. 

P, frondosoons Nee«, Byn, Hop p. 'U. Wast Maui (Baldwin, 5, 8^>I). 

P. G-audicha^Udii Mont ot Gottsohe, Annal des Sc. Nat 4rne s6no, T. vi, p. 193 
(P, tenuis Mont non Lmdenb ), Hawaiian Islands (Gaudicliaud, Andersson) 

P. Baldwinii Au»t. Mh. {P.Jlam Aust. Mb). West Maul (Baldwin, 115!). 

Loosely ctvspitose, brownish-yellow, robust; stems simple or spar¬ 
ingly branched ; loaves sub-imbri<^ated, ovate, slightly curved, the 
margins entire or a little undulate, the dorsal decurnuit ; the apex 
rounded, usually bearing from one to three sharj) teeth. 

Stem long ; leaves 2-2*5™™ long, 1™™ wide ; eells 0*027™™ in 

diameter. 

P, fissidontoidos Tayl. Syn. Ilep. p 0.3G. Hawaiian JplandR (Meuzies); West 
Maui (Baldwin, 95). 

P. EdiaJltoiddS hlndeub. Syn Hep p 3S. Oubu (Mann and Bnjcbaui) 

P. dofloxa^ Mont et Gottsche, Annal dcs Si’ Nal. lino Honc, T vi, p. 192 (P. 
patula Mont, non Nees et Mont , P AubI. Mh ) Hawaiian iBlands (Gaudi- 

chaud); West Maui (Baldwin, GO I) 

P. Owalhiansis Nees et Linden!) Syri Hep. p 4l>. Hawaii (Horb Hook); 
Oahu, West Maui, Kauai (Baldwin, IGOl 201 ! 2«G|), 

P, EatOUi AiiHt Ms. West.Maui (Baldwin, 109!) 

Steins mostly simple ; leaves opposite, loosely irnbrieated, spread¬ 
ing, slightly unsyinmelrieal (the leaves on one side being more 
obliquely inserted than on the other), orbicular-ovate, entire, the 
dorsal margins decurrent, the ventral connate at insertion. 

Stems 10-12'^™ long; leaves J*5-2™™ long, 1-1*5™™ wide. ]\ 
EitUmi is apparently a near ally of P, Hrnunhimf Nees (Syii. Ilcj). 
p* 51, n, 70) but the leaves are distiiieily imbricated and somewhat 
longer than they i^re broad. 

P, OppOSitifoliE Aust. BuU. Ton*. Bot Club, v, p. 16 Hawaiiau IslandH(Hil- 
lebrand); West Maui (Baldwin, 931 971). 

P. biddXlaliS Lobm. «t Lindeub. Syn. Hop. p. 53. East Miiui (Bulduin, 21M) 

P. deltoldoa Lindenb. Syn Hep. p 66. West Mnui (Baldwin, 1981). 

P, aoutiusoula AuSt Ms. West Maul (Baldwin, IIGI). 

Pal© brownish-green, cawpitQse, glossy; stems simple; leaves 
irtobricated, spreading, <»vato, the margins entire except at the apex, 
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which is sharply inoiBod-dentate, the apical tooth being larger than 
the others and projecting beyond them. 

Stems 2*6-4^'" long ; leaves wide, loiig^ leaf-ceUs aver¬ 

aging ()’033”‘”‘ in diameter. 

Several other possibly distinct PkigloohUm occur in too small 
quantity for determination. 

Mylia Taylori S F Gray (Jungermanma Taytori Hook. Syn Hep p 82). Ha¬ 
waii (Herb Lelirn) 

Jungermannia piligera Nees, Syn Hep p 81 Oabu(Meyen), West Maul 
(Baldwin, 791) 

J. rigida Aust Proo Acad. Nat 8ci Phil, Dec. 1869. Hawaiian lalanda (HUle- 
brand), West Mam (Baldwin, 641 KHI). 

J. TObUBta Aust 1 0 Hawaiian Talands (Hillebrand), West Maul (Baldwin, 
2681) 

J. COXiacea Aust. l c Hawaiian islands (Hillebrand, Baldwin!) 

J. macrophylla Angsfcr CHver at Kongl Vet-Akad. Porhandl 1872, No 4, 
p 22 Hawaiian Islands (Andersson) 

J. BUbulata n sp Hawmlau islands (Baldwin l). 

eVspitose, brownish-green ; stems mostly simple, creeping, ascend¬ 
ing at the apex, radiculose ; leaves spreading, imbricated, ovate, 
entire, rounded at the apex ; amphigastria wanting ; outer involucral 
leaves like the stem-leaves, the inner very small, awl-shaped, slightly 
denticulate ; |>enanth (young), oblong-obovate, contracted at the 
denticulate mouth, surpassing the inner involucral leaves, scarcely, 
if at all, plicate. 

Leaves 2-2*5””“ long, 1-1*5”'® wide; cells oval, about 0*029”*® in 
width, those of the inner involucral leaves rapidly increasing in size 
lit the apex and resembling in chara(*ter the terminal cells of the 
perianth. 

J . lurida Hum. (/. nma Neea, Syn Hop. p 91) Hswsiiaa Itiauds (Hillebrand). 

J. Esenbeckii Mont. Syn. Hep. p. 98 Hawaiian IslMids (Gaudlohaud, Au- 
dersson), 

J. luoens n. ftp. Kaat Mam (Baldwin, 65, in parti). 

Loosely tufted, whitish-green; stems simple or innovating from 
beneath the involucre, rootless ; leaves remote, except at the summit 
of the stem where they are imbricated, loosely areolatc, pellucid, 
sub-transverse, entire, complicate, bilobed about one-third their 
length, the lobes acute and nearly equal with an acute sinus; involu¬ 
cral leaves about three, deeply two-lobed, the margins irregnlarly 
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mnuouH-dentieulate ; perianth ovate-cylindrical, somewhat plicate at 
the dentate month. 

Stems r5-2*5°"‘ lonp^; leaves 0*5~0*75'‘'‘“ lon^^, wide; 

leaf-cells averaging 0*055"*'" long by 0*035'"'" wide. 

This species is allied to J, minnia Crantz ; it differs in its larger 
size, in the larger and looser areolation of its leaves, in its pah* color, 
and in its normally two-cleft involncral leaves. Tht* siiuiK of the 
leaves has an angle r»f a little less than 90” ; the sinus of the involu- 
cral leaves is often ninoh Hharj)er. 

NstrdiEl OallithriX spruce calliUmj Undeub et (Jottsclie, iSyn H('p p (57 J) 
Hawaiian iBlnuds (Hillcbrand) 

N. Mauii (♦/. Mtmit Auat lUdl Ton Bot Club, vi, p 303) West Maui (Baldwin, 
*242!) 

N, exserta. n ap Went Maui (Baldwin, 2641). 

Dimeious, ciespitose, dark or blackish green ; stems sitiifile, radio- 
nlose, rigid, erect ; leaves subtransverselv insisted, imbricated, 
obli(piely spn^ading, orbienUte, entire ; amphigastria none ; involn¬ 
cral loaves two or throe, similar to the stem-leaves, slightly connate 
with the perianth at its base ; perianth large, long-exserted, obovoid 
or canifianulate, slightly jdicate, the month opmi, lacerate. 

Stems 2-^3**'" long ; leaves about I'"'" in diameter, the c<‘11h aver¬ 
aging 0*025'"'" in diameter ; perianth about 3'"'" in length. 

Tylimanthus integrifolius n sp. Kast mid West Mam (Baldwin, 95 ! 
1831). 

Dioecious, cfospitose, brownish-green ; stems simple or somewhat 
pinuately divided, eradiculose exc€»pt near the extremity of fruit¬ 
ing Btiuns ; leaves contiguous or slightly imbricated, oblong or ovate, 
the margins mostly entire, except near the involucre where they are 
irregularly crenulatc', the dorsal margin often more or less indented 
near the rounded apex ; amphigastria none ; involucn* ovoid, thick¬ 
ened, with numerous radicles. 

Stems about 4*^*" long; leaves 1-1‘5'""' long, 1'"'" wide; (‘(dls 
0*025'"’" in diam. in middle of leaf, longer towards base; involucre 
long, 1'"’" wide. 

Pallavioinia oyliudrioa cylindnrn Aust Bull. Torr Bot Club, 

p. 17). Hawaiian Ifilaudu (Hillabraud); West Maui (Baldwin, 70 in jiurtl). 

P. BaldwilxU {S. Baldutmii Aust. 1. o. vi, p. 303) West Mum (Baldwin, 70 in 
part). 

Trans. Ookn. Acad., Vol^ VIIl. 
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Symphyog3ma semi-involucrata Aupt. i. o. v, p. is. oahu (Mann and 
Brijfbam); Hawaiian Islands (Baldwin 1). 

Metzgerla dichotoma Noes, Syu. Hep. p. 504 . West Maui (Baldwin, 1061). 

Aneura multifida Dum. Syn. Hop. p. 490 . Oahu (Mann and Brigham); 

Hawaiian Islands (Ilillebrand). »* ■ 

A, pinnatlflda Nees, Syn. Hop. p. 495. West Maul (Baldwin,! 10!). 

A. palmata Dum. Syn, Hep. p. 498. Oahu (Mann and Brigham); Hawaiian 
Islands (Hlllebrand). 

A. pectiliata Aust. Hull. Torr. Hot (Mub. v, p. 15. Oahu (Mann and Brigham); 
Hawaiian Islands (Hillobnind); West Maui (Baldwin, 711). 

A. pilXgUiS Dum. Syn. Hep. p. 493. We«t Maui (Baldwin, U91) 

DeudrooerOS Clintoni Au«t. BuU. Torr, Bot. Club, v, p. 14 . Hawaiian 
Islands (Mann and Brigham). 

Anthooeros Vinoentianus Ijohm. ©t Undenb. Syn. Hep, p. 687. Kauai 
(Baldwin, 2381). 

A, VesiCUlOSUS Anst, Bull. Torr. Bot. Club, v, p. 17. Hawaiian Islands (Hill©- 
brand, Baldwin!). 

Marohantia polymorpha Linn. Syn. Hep. p. 622 . Hawaiian Islands (Hille- 
brand). 

M. Creiiata Aust. Bull. Torr. Bot. Olub, v, p. 14. Hilo (Maun and Brigham 1). 

M. di^UIiCta Sull. M«m. Amer, Acad. n. ser. iii, p. 63. Hawaiian Islands (Bald¬ 
win, 901 145 in parti). 

The male rec43ptaole8 agree with Sullivaiit^H deHc.ription and figures, 
hut the female are not so deeply parted as he represeTits. 

Several other specieH of Marehantidy which were considered new 
and named provisionally by Austin, occur in too small quantity for 
description. 

Fixnbriaxia innoyaus Aust. {Atarchaiitia innoxmw Aust. Bull. Torr, Bot. Club, 
V, p. 14). Hunalai, Kauai (Maun and Brigham); Kast Maui (Baldwin, SOI), 

Dumortiera hirsuta Nees, Syn. Hop. p. 643. Hawaiian Islands (HllkbraiMi); 
Maui (Mann and Brigham, Baldwin 1). 

D. triohooephala N©es, Syo. H©p. p. 546 Hawaiian Islands (Douglas); Oahu 
(Mann and Brigham). / 

D. NBpfitlOHSiB Noes. Hawaiian Islands (Hillebrand). 

AitOXUa OOrdata iflagi(Hiha97m cordalu Lehm. ©t Lindonb ^yn. Hdp. p. 612). 
Hawaiian Islands (Hillebrand). 
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DESCRIPTION OF FIGURES. 

Platk XXI I. 

Porella Bawamntis^u* sp Fig. 1 Plant v i; fig. 2, branch, ventral view x 12; fig. 3, 
pair of leavea, doraal view x 12. 

B<mania Baldwinu Auat. Ma. Figa. 4, 5. Parts of Htcma, doraal and ventral views 

X 12. 

Plagiochila gi'aallima Auat. Ms, Figs G, 7. Parts of Hteras, dorsal and ventral views 

X 12. 

P, Bdldwmu Anst. Mb. Fig. ft. Stoinx^: *figs ft, 10, parts of sterns, dorsal and 
ventral views x 6. 

P. Kaioni Ansi. Ms Figs. 11, 12 Parts of stems, dorsal and ventral views x 0. 

P. oppontijofia Aust Fig. 13. Plant x figs 31, 10, parts of stems, dorsal and ven* 

tral views xO; tig. 10, involucralleaf x6, fig 17, perianth x (>. 

Platr XXITT. 

Plagiochila acutiusmla Anst, Ms. Figs. 1, 2. Parts of stems, dorsal and ventral views 
X C. • 

Jur^gtrmannia mtbuiata, n. sp Fig. 3. Extremity of fruiting stem with perianth x 6*, 
fig. 4, involucral loaf x 76 

J. lucefts^ n. sp. Fig. 6. Fertile stem x^; fig 6, extremity of same x6; fig 7, ex¬ 
tremity of sterile stem xG; fig 8, leaf expanded xC; fig. ft, involucral leaves 
X ft; fig, 10, perianth x ft. 

Nardia exserta, n. sp Fig 11. Extremity of fertile stem, showing pormuth x G. 

TylimanthM iniegnjohuay n. sp. Fig. 12. Extremity of fertile plant, showing involucre 

X 6; figs. 13, 14, parts of sterile stems, dorsal and ventral view^s x G 



XVI# — An Arkan(}12mknt of thk Gknkra of, Hbvaiio^. 
By a. W. E\an8. 


Ai tlie bo^inniiiij: of tiie j>rofic*iit coiitury, the writers on Ilopaiica* 
included nearly tlio \\h<)Ie of the present order Jungermanniaeefe 
under the single genus The only exception to this 

rule was in the ease of Ula^hi which was usually ke])t as a 

distinct genus ; but even this was reduced to a species of Juntjer- 
mainiio by Hooker in his British Jnngermanniein finished in 1810. 
The Mplitting-up of this vast genus Jafigermannia was begun by 
Raddi (IHtiO), uho, in an account of some of the Italian Hepatieie, 
arranged his species under a dozen or more distinct genera. He was 
(juiekly followed in thy< w^ork of division by S. F. Gray (1821) and by 
Duinortier (1822). Each of these three investigators worked inde* 
pendentlv, and, in this way, gave rise to a mass of synonymy which 
has since rau8<‘d a great deal of confusion. The work of Gray* 
which remained overlooked by botanists for more than forty years, 
has been especially unfortunate in this respect ; and this chiefly on 
account of the generic names which he em|>loye<l. In nearly every 
case, these were deri>ed from the names of persons, but, instead of 
using the feminine termination, as is usual in such leases, Gray WTOte 
his names in the maseuline, and published such genera as Bazzanius, 
Kantius, <‘tc. Most recent writers have, nevertheless, adopted these 
names in an emended f(»rin, (he termination being changed into the 
feminine. 

In the Synopsis Hepaticarum (1844-47), most of the genera of 
Raddi and Dumortier were acknowledged ; but, in some cases, the 
names adojited for these genera were the later ones of Oorda (1829) 
and of Nees von Ksenbeek (1883-38), so that they ought no longer to 
be retained. Since the publication of this volume, there has been 
no very comprehensive work on descriptive hcpaticology. The 
numerous shot ter w'orks on (lie species of litnited regions or of 
special groups, which have appeared from time to time, have, how^ 
ever, contained a number of new genera ; and, since many of these 
papers appeared in local periodicals or in the transactions of scien¬ 
tific societies, they are now difficult of access, 

Taking these facts into consideration, it has been thought well to 
bring together, in an arrangement, the various genera which are 
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acknowledged by mo«t recent hepaticologistn. ITnder each genup, 
the place and the date of its original publication have been giveu, 
together with enough of the synonymy to show the claims of the 
accepted name for recognition. The names of (Iray are in all cases 
given with the feminine termination. 

The arrangement adopted is based on that of Dr. fTnderwood in 
the Sixth Edition of Gray’s Manual. It combines peculiarilies of 
both Lindberg’s and Spruce’s aiTangemcnts. The tribal names are 
mostly taken from Lindberg. 

In the preparation of this and the pre(5eding paper, my sincere 
thanks are due Prof. 1). C. Eaton, who has allowed me the use of 
his library and herbarium, and who has given me much bibliograph¬ 
ical and critical assistance. ^ 

ORDER I. JUNGERMANNIACEiE. 

TRIBE I. FRULLANIE^. 

1* Erullania Riddi, Juafr. Ktr. in Mom. Moden. xviii, p. .'10 (1820); Bum Hev. 
dc8 (lonres, p. 12: Hop. Kur p 20: (1. h. A N. Hyn. Hep p. 408: Spruce, Hep, 
A max. et And. iu Trans Bot. Soc Rdm. xv, p. 3. 

Jubula Bum. Comm. bot. p. 112 (1H22), in pari. 

Jubula, sect Asoolobia Hum. Syll. Jung, p 30. 

Widely distributed ; species about 150, The genus is divided by 
Spruce (IIcp. Arnaz. et And.) into six subgenera:— (Vionantheiia, 
TVachgeolm, Nornotropantha, Meteorlopnia^ Thgop^Ultn and iJfos- 
taloha. 

2. Jubula Bum. Comm. boU p 1 12 (1822), iu part. 

Jubula, Rcot. Jubulotypui Bum, Syll. Jung. p. 30. 

Jubula 'Burn. Rov. dos (ionres, p. 12 (1835); Hep. Kur. p 26: Spruce. Hep. Arnaz. 
et And. p. 69. Underwood in (iray’s Manual, Ed. vi, p. 708. 

Frullaui» sp. G. L. A N. Syn. Hep p. 426. 

Consists of 2 species,—the variable J, Hutehinsim Dum. of Europe 
and America and #/. piligera (Aust.) of the Pacific, which is perhaps 
a variety of the first. 

B. LojeuUOa Lib. in Ann gen. ac. pbys. T. 6, p. 372 (1820): Dum. Comm. bot. p. 
Ill; Syll. Jung. p. S2; Rev. des Genres, p. 11; Hep, Eur. p. 18: G. L A N. 
Byu. Hop. p. S08. 

As MOW defined by most hepaticologists, the genus includes— 
Marohaalnia B, F. Gray, Nat. Arr. Br. PI. i, p. 689 (1821), (Fhragmlooma Bum. 
Comm, bot p. 112; ftyll. dung. p. 36; Rov. don Genres, p, 13; Hep. Kur. p. 30; G. L, 
A N. Syti. Hop. p. 292); 

Oolura Dum. Rev. des. Goures, p. 12; 

Ompbalaiiihui Lindenb. A Nees in Syn. Hop. p. 303; 
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Ptyohsnthot Nees, Hep. Knr. iii, p. ]05: (h LAN. Syn. Hep. p. 2H9; 

ThynananthiU! Liudetib. in Syn. Hep. p. 286; 

Bryopteriii Liudonb. I. o. p. 284. 

The genus L^eunea is very widely distributed but is especially 
abundant in tropical regions. As first published by Mademoiselle 
Libert, it contained 2 species, — L, mlntrea and L. eerpyllifoUa of 
Europe and America ; in its present e\t(‘nded sense it is the largest 
genus of Hepaticje, and contains 300 to 400 species* The genus is 
divided by Spruce (Hep. Amaz. ef And.) into 2 sections and 68 
subgencra, as follows 81. Holostip®, comprising the subgenera 
Stiotolejeunea^ Neurolejeuneay Peltol^eunmy Omphalol^e^meay .^rc//t- 
lejeuneay Ptyrholejtinea^ Mastigolejeaneay Thysanokjeunea^ Dmdrole- 
jevneAty Bryohjeunea^ A erolejeuneUy LophohjemxeUy PlatyU^eunedy 
Anophl^jeun ca, Brachiolejcanea^lomafoUjeunea^ Picrauolejmnea 
and Odontof^eunea. 82. SchizostipSB^ comprising the subgenera 
PrionolejeuneMy CromotolejetmeHy UarpaUjeifneay Trachylejeunea^ 
Drepamdejennea^ Leptohyruneay Ceratolejeuneay TaxlkjeuneHy Ma- 
croUjeuneay (Higoniolejeuneay HygrokJeuneUy EmmfiolejeuneUy Pyc- 
nolejennmy Potamolejeuneay C/tellolejenneay Euhjeuneay Microle- 
jeunedy Cololejeuneay DiplaHtolfijeunea and Colurolyeuma, 

4. MyriOCOlea spruce, Hep. Amaz. et And, p. 305 (I8H4). 

Contains a single species, M, irroratn Spruce of South America. 

5, fladula Dum. Oomm. bot. p. 112 (1822), in part. 

Radula, sect Radulotypus Oum. Syll. Jung. p. 3H (1H31). 

iUdula Dum, Rev. dew Genroa, p. 14(1836); Hop. Eur p 3J (1B74): O. L. k N. 
8yn. Hop. p. 253. 

OandoUea Kaddi, Jiing. Etr. in Mem. Modeii. xvtii, p 24 (1820), in part, uot Oan- 
doUea Ijabil. ** 

Martlnellla S. F. Gray, Hat Arr. Br. PI. i, p. 090 (1821), in part. 

A widely diffused genus of about 75 species, the typical one being 
the common Jt, complanaia Dum. The genera Raduhi and Marti- 
nelUay as first pro|)Osed by their authors, includes! the genera Radvh^ 
Scapania and Plagiockilay as these are now understood. In his 
Sylloge (pp. 87-48), Dumortier divided his original Ba<Ma into 
three seiaions :—Jiadkdotypusy Hmpania and PlagiochUa ; these be 
soon elevated into the genera Radulay Hoapania and Plagioehil0 
with almost their present limitations (Rev. des Genres, p. 14). If 
we supersede any of Dumortier’s names by the older MartimUia of 
Gray, it should be Radukiy since the first of Quay’s species of M<xr- 
tineUia belong to that genus. As, however, Qray’s genus is so 
loosely defined, and Dumortier’s names are in so universal use, it is 
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befit to retain the latter, in aocordauoe with the views of moHt 
authors. (See Carrington, Brit. Hep. p. 52.) 

6 - Porolla Dill. Hist. Muse. p. 459 (n41): Lintlb. in Aot S() 0 , 8c. Kenn. ix, pp. 
»29~345 (1869). 

Miulotheoa Dum. Comm. bot. p 111 (1822); Syll. Jung. p. HO; Rev. des Genres, 
p. 11: G. L & N. Syn. Tlep. p. ‘202. 

Oavendishia 8 . F. Gray, Nat. Arr. Hr. PI. i, p. 6H9, not Oavendishia Lindl 
Ballinoinia and Antoiria Haddi, Jupg. Ktr. in Mem. Moden. xviii, pp. 18, <9. 

A widely distributed genus of 75-100 speciefi. The original 
speoies is porella of Linnaeus, which l>oth he and Dillenius placed 
among tlie Musci; here it remained overlooked, until it was brought 
to light by Lindberg. 

7. PleurOZia Dum. Hov. des Gonres, |f. 15 (1895); Hop. Kur. p. 62. 

Radulie sp. Dum .'^yll Jung. p. 38. 

Phyaiotiom Nees, Eiir. Leberui. iil, p. 75 (1838): G, L. k N. Hyu. Hep p 234 : 
Jack, Hedwigla, xxv, p. 49. 

Jack enumerates 10 species in his monograph of the genus ; of 
these one only, P. cochhavifotmley occurs in Europe, the others 
being confined to iVsia and tlie Pacific IfiJands. 

TRIBE II. PTJldDIKAC. 

PtilidiUZn Noos, Kur Ix^berm. i, p. 05 (1833): G. L, A N. Syn. Hep. p. 249. 
Jungermanuia, sect Blepharozla Dum. Hyll. Jung. p. 10(1831). 

Blapharoada Dum. Rev, doa Genrort, p. 10 (18H5). 

A genus of about 8 species, the typical P. cUiare Nees being 
widely distributed. 

0. TriChOOOlea Dum. Comm, bot p 113 (1822); Syll. Jung. p. 60; Rov. de« 
Genres, p, 20; Hep. Eur p. 111: G. b A N. Syn. Hep. p. 236 

A small but widely distributed genus of which the type is T. 
tomenteUa Dura. 

The name of the genus was first published by Diimortier in his 
Comraentationes as ThricokaP which spelling he retained in his 
Sylloge. Nees von Esenbeck corrected the spelling to IVtchocoha ” 
(Ear. Leberm. iii, p. 106); but Dumortier, objecting to the sound of 
this name, shortened it into TmAo/eof ” both in his Revision des 
Genres and in his Hepatic® Europ®. As, however, the name “ Tri- 
ohoeolea^'^ is preserved by moat authors, it has been retained here. 

10« li6iOX3aitra Llndh. in Act. Roc. So, Fonn. x, 615 (1875). 

tindberg gives 2 species ,tomentom of tropical America and 
X» capilMg of the Philippine Islands ; several additional species are 
described by Spruce. 
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11» Chsetocolea spruce, Hep Amaz ot And p H46 (1886) 

Contains a sinjtrle South American species. 

12. Lepidolssna Duni Ilev des Genres, p H Spruce, Hep Amnz et 

And p. S iG 

Polyotu* Gottsdie ia 0 L N Syii Hop p H (1^45) 

A beautiful genuH of the Southern Hemisphere ; species 10-15, 
among wluch may he inentioued MenziesUy Jv, vlavigeni and 
X. palpthrifolia, the oiiginal species. 

18. Herberta S V Giay, Nut Arr Br IM i, p 705(1821) Spru(JO, Hep Amur 
ct And p 340 Ihidorw in Giay’s Mamml M vt p 700 
Schisma Hum Ck)mn\ bot p 114 (1822) Syll .lung p 70, Rev dos Gonros, p 
23, Hep Kur p 123 

Sendtnera Neos lu G LAN S>n Hep p 238 (184^). 

Widely distributed; sjiecies 10-15; the genus is represented m 
both Europe and Atneiica hy II. adnurn Cray. 

14. LiBplCOloa Dinn Uov deu Otnreb p 20 (1815) Lmdb m Act, Soc. So 
Kenn x p 610 

Leperoma Mitt m Hook f Handb N Z FI pp 751, 754 (1807) 

Mostly in the Southern Hemisphere ; species 3, — L. scohpendra 
Darn., L. <^chroleuca J..indh, and L. pmlnona Spruce. 

15. Mastigophora Ncoh, Fur licberm in, p 95 (1831/ Mitt in Hook f 
Handb N Z H p 751 

Bandtuara, sect MaMtigophora G L A N Byn Hep. 241 

Species 10-15, scattered ; M. Woodsfi is the only European species. 

16. Isotaohis Mitt m Hook f Uaiidb N Z FI p 626 (1867) Spruce, Hep 
Amu/ ct And. p 337 

Species 10-15, mostly ui the Southern Hemisphere, 

TRIBE Til LEPIDOZIEAfi. 

17. Lembidilim Mitt m HooK l. Uandb N Z Kl p 764 (1867) 

A small genus confined to the islands of the South Seas ; 3 species 
are known,—X. nutans Mitt of New Zealand, X. rentromm Mitt, 
of Kerguelen Land, and X. dendroides Carrington & Pearson of 
New South Wales. 

18. Mytilopsis Spruco, '*On Oephalo/da” (1882), U^p. Amaz ©t And. p 887. 
Contains one South American species. 

19 Mioropterygium Llndenb in G L A N. 8yn Hep. p. 238 (1846). 

Species 5-10, mostly in tropical America. 
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30. Bazzania 8 F. Gray, Nat Arr. Br. PI. i, p.*704 (1821)* Spruce, Hop. Amaz 
et And. p. 366: TTiidorw Oat Hep p. 82 

Plooroachisma, Hect Pleuroaehismotypus Hum Syll Jung p 70 (1831). 
Pl«iiroschifima Dtinj. Uev. des Genres, p. 10 (1835), Hop. Kur. 102 
Harpaiium, eect. Magtigobryum Nocr, Hep. Fur iii, p. 4.3 
MagUgobryum Noch in L AN. Syii. Hep p 214 

Species 100-125, especially immerous in tropical regions ; the coin- 
monest northein species is B, trUobata 8. F. Gray. 

31. Spruoella Stoph m Englor’a But Jahrb. viii, p 92 (1887), Hedwigia, xxx, p. 
216. 

Species 1, S. ttverfda {Lepidozia svveida Mitt.) of western Africa. 

33. Lepidozia Hum lUw tie** Oenroi, p. 19(1815), Hep Kur p. 109 0 t A 
N. Syu Hop p 200 

Flaarosohigma, Hoot. Lepidozia Hunt Syll Jung p. 09 
Harpetium, woct Lepidozia Neos, Hep. Kur. in, p. U 

Species 60-75, most abundant in tropical regions ; the typical L, 
reptaus Dum, is the most frequent northern species. 

38. Arachniopsis ftpruoo, “On (Jephalozui"(1882), Hep Aniaz el And p .354 
Contains 3 South American speeies, 

34. Cephalozia Hum Uev. do^ Oonros, P 19 (1815), Hep Kur p 87 Spruce, 
“ On CophaloRja ”, Hop. Amass et And p 188 

Jungermanoia, etect Oephalozia Dum Syll .Jung p. 6o 
Jimgarmannies sp G. L. & N 8yn Hep p 131 
Zqopaii Hook, f A Ta>l Crypt Ant p. 55 (1845) 

TrigonanthuB Spruce, Traus Bot. Soc Kdin iii, p 207 (1850) 

A widely distribut<‘d genus of 40-50 species ; it may he divided 
into the following subgenera (most which were first proposed by Dr. 
Spruce):— Protocephalozia^ IHeropnidla^ Zoopsln^ Alohidla^ Euce- 
phalozia^ CephtdozieUa and Prionolobiis, 

36. Herpooladilim Mitt in Jour. Unn 8oe xv, p 69 (1877) 

A small genus of the South Pacific. 

36. Odontosohlsma Hum. Rev dew Genres, p. 19 (1835). 

Flauroaohlgma, ^ot Odontogohisma Dum. 8yll. Jung p. 68. 

Spbagnoaoatig Neos m 6. D k N. Syu. Hep. p. 148 (1845) 

Oaphaloeia, sort Odoatoachtama Spruce, Gu Cephalozia " 

Species 10-16, scattered ; the typical O, Sphagni occurs m both 
Europe and America, 

37. Hygtobiella spruce, ‘^On Gephalozla” (1882). ' 

Species 8,— M* iasnifolia^ JK fnyriocarpa and E, Nevieensis^ all of 

northern regionSr 

TaAKS. OoNN. AdAD., VoL VUL 36 Jan., 1892. 
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2B. Pigafettoa Ma»» in Nnovo Gior. Bot Itnl >vii, p 237 (1885). 

(yoneists of a singFe Patagonian species, P, oreniUata, 

29. Pleuroclada Spruce, “ On Cephalo*itt " 

Species 2,—P. alheereiiH and P Idando^a of Arctic regions. 

80. Anthelia Dnm doa Genreft, p H (1835), Hep Rur p. 97* Hprutse, 
“ On 0ephalos5ia ” 

Jungormannia, Boot Anthelia Dnm Syll Jung p (>3. 

Contains 4 species, mostly of northern regions ; -4. Julacea Dura, 
is the tyjiical species. 

81 Blepharostoma Dnm Rev <Rb Gourow p 18 (18.35), Hep Rur p 94* 
Spruco “ On CVplmlozm Umkiw Pat Hep p 80 
Jtungermannia, t filepharontoma Duin Syll. .Fung p 18. 

JuQgarmanniBB Bp (i L & N Syn Hop p 144. 

Obeetopdis Mitt Jour Linn Soc. viii, j) 51 (1804). 

Contains 2 npeeies,—the widely distributed P. trichophyllum 
Dura, and P. palmatunt Lmdb. of Australia and New Zealand. 

89. Chandonanthus Mitl m Hook f Hamlb N Z Rl p 753 (1867) Lindb 
in Ac»t StK Sc Fenn x, p 517 (1876) 

Anthelia Dum m part 

Includes (\ eetifornue Lindh. of northern regions, C. eqxtarrom of 
New Zealand, and a few other species. 

88. AdolanthtlS Mitt m Jour Linn Soc vU, p 243 (1861). Ihmi Hep Rur. 
p 46 

The original species of Mitten were falcatmy A. MagePaniem, 
A. Lindhergiomfs and A. deoipiene. Since his publication of the 
genus a few other species have been added. The genus is mostly 
tropical, but A, deviptehe occurs in Ireland. 

84. Alionioclada Spnioo, Jour of Bot xiv(1876), Hop. AinaK et And p 407. 
Species 1,-4. mneosa of South America. 

TRIBE IV. SAOCOGYNE^. 

85. Kantia a F. Uiay, Nat Arr Br. PI. j,p. 706(1821): Underw in Orgy’s Man¬ 
ual, Kd. VI, p. 713 

Oinciimulus Dum Comm bot p 113(1822), KyllJung. p. 72 j Rev de« Genres, 
p 21; Hep Kur p 115 

Oalypogel* (sect B) Raddl, Jimg Ktr. m Mem. Mod, jtvlU, p. 44* G* L A N, Syn. 
Hep. p- 198. 

Species 10-15, scattered; the typical K, occurring 

in both Europe and America. 
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86. SacCOgyna Dum. Oorom. >>ut. p. 113 (I822); rtvll Jnnf( |). 74; Ftev. dc» 
Genres, p. 21; flop. Knr, 117; G. L & X. 8yn, Ilep. p JIG 

Sykorea Oorda in Opiz. l^aturl. p C52 (1829) 

Species 3,— S, mticulom Diini. of Europe, iS, australis Mitt, of the 
^outh Paoihe, and S,j%igcUa Mitt, of Samoa. 

87. Q-eOCalyx Ncos, Bur. Leborrn i, p 97 (1813)* Dam Kov de« (Genres, p. 22 ; 
Hep Kur. p. 118; G L A N. Syu. Hep p ^ 

Contains the common G, graveolem Keen and a doubtful West 
Indian species. The f^^enus is included by Carrington and Lindberg 
under Saeoogynn. 


TRIBE V. JUNGERMANNIE.^. 

88. Scapania Dum. Rev. deH Genre's, p 14 (1835); Hep Bur. p. 33: G. L N 
Hyn. Hep p. 01. 

Radula, sect Scapania Dum. Syll Jung. p. 38 
OatxdoUea Rnddi, in part. 

MartinelUa S. F. Gray, in pari: Lindb. in Acta Soc Fenu x, p 518 
Species 30-40, most numerous in northern regions ; 8. undulata 
and S, nentorosa are common and typical species. 

89. Sohistocalyx landb in Jour, Linn Hoc. xiii, p 185 (1872), Acta Hoc Sc 
Fenn. x, p. 519. 

Blapharidophyllum Angstr. in 0£v. Vet.-Akad. Forh. xxx, p. 151 (1873). 

A small subtropical genus proposed for Svapania cldorolcuoa^ 8, 
densifolia and their near allies. 

40. Diplophyllum Dum. Rev dos Genres, p. 15 (1835); Hop Kur p. 47: 
Llndb. in Acta Hoc. Sc*. Fenn, x, p. 522: Underw. in Gmy’a Manual, Kd vi, p. 716. 

Jimgarmaimia, sect Diplopliyllum Dum. Syll Jung. p. 44. 

Jungarmanniaa sp. G. LAN. Hyn. Hep. p. 76. 

Scapaniis sp. Mitt, in ifook. f. FI. Tasm. ii, p. 2.33 

A small genus of which the typical st>ecies is D. albirans Dmn. 
As defined by Dumortier, the genus includes dmigermamiio^ sect. 
Sphetiolobus Liudb. 

41. ClaBmatOCOlea Hpruce, Hep. Amaz. et And. p 440 (1885) 

A South American genus of 2 species. 

42. XiOphOOOlea Dum. Rev. de« Genroe, p. 17 (1835); Hop. Kur p. 83: G L. A 
N. Syu. Hep. p. 161. 

J^garmaimiai aeot. X^opliocolaa Dum. Byll Jung p. 69. 

Species 50-76, especially numerous in troph'al regions ; L. dklen- 
ta^ and X. heterophy^a are typical northern species. 

43. BiplOBOyphuB De Not. Mem, Aoad. Turin (1874). 

Species 1, ./>. MofmsensU of Borneo. 
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44. ChllOSOyphUB Oordain OpiE. Natiirl. p. 651 (1829): Pum. 0yll. Jung. p. 
67; Rev. dm Genro«, p. 19; Hep. BCur. p. 100: G. L. &. N. Syn. Hep. p. 171. 

A widely distributed genus of 80-50 species, the typical one being 
potyanthos Oorda, 

45. Notosoyphus Mitt, iu Beomanii, FI. VitienwH (1868). 

A small genus of the Southern Hemisphere. 

46. Psiloclada MiU. in Hook. /. FI. Nov. Zel. ii, p. U.1 (1859); in Hook, f 
Handb. N. Z. iX p. 518. 

Species 1 , P. clandaetrna of Now Zealand and Tasmania. 

47. Plagiochila Dum. Uev des Genres, p. 14 (1895); Hep. Fur. p. 42; G. h. k 
N. Syn. Hep. p. 22. 

Radula, sect. Plagioohila Dum. Syll. Jung. p. 42. 

OandoUea Raddi, in part 
Martinallia S. F. Gray, in part. 

P^dinophyUam Liudb. Hot. Not. 1874, p. 165 and in Act. Soc, Sc. Fenn. x, p. 504 
(1876). 

. Species 125-150, very numerous in tropical regions ; P. aeplenoides 
is a common northern species. 

48. Mylla S. F. Gray, Nat. Arr. Br. PI. i, p. 693 (1821): Lindb. in Act. 8oo. So. 
Fenu. X, p. 526: tJnderw. iu Gruy'ft Manual, Kd. vi, p. 717. 

Jungermasmias sp. G. h. A N. Syn. Hep. p, 82. 

Leptoacyphuii Mitt, in Hook. Jour, of Hot. iii, p. 358 (1851), in part. 

LeiOEcyphuB Mitt, in Hook. f. FI N. Zel. ii, p. 134 (1855), in part. 

Coleocblla Dura. Hep. Kur. p. 105 (1874). 

A small genus of northern regions ; founded upon Jutigermamda 
Taylori Hook, and the allied J, anornala Hook, 

49. Leptosoyphus Mitt, in Hook. Jour, of Hot. iii, 358 (1861), in part. 
Laioacyphua Mitt, in part. 

A small genus occurring in tropical and south temperate regions ; 
L, fragilifolim one of Mitten’s original species. 

50. HarpanthUB NeoA, Fur. liOberra. ii, p. 351 (1836); G. h. A N, Syn. Hep. 
p. 689: Dum. Hep. Ear. p. 66. 

Pleuranthe Tayl. in Hook, bond. Jour. Bot. v, p. 282 (1846): Q. h. A N. Syn. Hep. 
p, 689 (1847). 

Species 2,— IJt, Flotoviam^e Nees and If, scutatus Spruce of 
Europe and America, 

51. Lioohl^Sna. Neoa in G. I. A N. Syn. Hep. p. 160 (1B45) 

Aploziessp. Dum. Hep. Kur. p. 58. 

Contains 2 or 3 species, tbe typical one being X, lanceolata of 
Europe and America. 
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^52* Symphyomitra spruce, llep. Amar.. et Aud p 503 (1886). 

A small South Amerifaii goiiu8. 

Jungermannia (Rupp) Mich, Nov. (1 cd.{ 1729 ) (J U k N Ryn. Hep.p. 78. 
p. 73. 

Widely distrihiitod ; species ISO-^OO. In its restricted sense, the 
genus may be divided into the following subgenera :—AplozUt Dum. 
{J%mgeeifnannia proper), Lophozia Pum., Anmtrophylhim Spruce, 
Sphenolohus Lindb. an<l Gymnoeolea Dum. The name* ‘STunger- 
mannia” was first proposed by Ruppius, but Lindberg states that 
none of Ruppius' original species are now retained in the genus. 

54. Syzygiella. spruct*. .Tour of Bot. xiv (1876); Hep. Amaz ot And p. 199. 

A genus of tropical America, species 5 or 6. 

r>5. Temnoma Mitt. ui Hook /, Handb N. Z FI. p 76.3 (1867) 

A genus of a few mostly southern species, founded upon Jimijer- 
manniapnlcheUa atid «/. qHath{iid(t. 

56. Qymnosoyphus C'orda in Stunn. dents kry^)! fasc 25 p. 158 • Burn Rev 
doH Genres, p. 16; Hep Fur. p. 112: (} L. N. ^yn Hop p 101 

Species 1, G. riipen>% of Europe. 

TRIBE VI. COEIDt^AlTLEAS. 

57 . SchistOChila Dum Rev lies (IcnroH, p. 15 (1835) 

Gk>tt«chea Nees in G. L A N. Syn Hep p. 13 (1844) 

A beautiful genus, mostly confined to the Southern Hemisphere ; 
species a()~40. 

58. MarSUpalla Dum. Comm. l>ot p. 114 (1822), Rov des Genres, p 23, Hep 
Kur, p. 125 Spruce, Rovrun Bryol viii p 89 TTuderw m Gray’s Maninl, Kd vi, 
p 721. 

SaroosoyphUB Oorda in Gpi/. Ni*turl p. C52 (1829). G h. A, N Hep ]>. fi 
Mamupia Dum. Syll. Junj?. p 77. 

Nardia 8, F. Gray, in part.' 

A small genus of northern regions ; emaryhiata and J/. npha- 
celata are widely distributed species. 

69. Soutllbyjt spruce in Trana. Bot. Soc Kdiu iii, p. 197 (1850; Dum. Hep. 
Kur. p. 133. 

A northern genus of 3-6 species. 

60. ArZl^UiCt Lindb. K-ongl. Bveuaka Vet-Aknd ixiii, No. 5 (1880) 

Species 1, A. Fenuim of northern regions. 

61. Nardia S. F. Gray, Nat Arr. Br. PI. i, p. 694 (1821): Sprm*o, Etmie Bryol. 
vlii, p. 89: ITndurw. in Gray’s Manual, Ed. vi, p 721. 
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Mesophylla Bum Comm. bot. p. 112 (1822); Syll Juug p. 80; tt«v. des Oenres, 
p. 24; Hep. Eur. p, 129 

Alioularia Corda in Opiz Naturi. p 0r»2 (1829) Dum Hyll. Jung. p. 79; Hop. 
Kur. p 131. G. L. k. Nf Syn Hop p 10. 

Solonoatonuft Mitt .four. Linn Soc vui, p 51 

A) 

Jungarmanniae sp G L ^ N S)n. Hep. et Anetl 
Aplosiao gp Dum Hop Kur 

A widely distributed <(enuft of J/»~25 species. As restricted by 
Spruce, 1. 0 ,, the genus may be divided into the following subgen- 
era :—Eumirdin Spruce, Eacalyx Lindb., Apofomanthns Spruce 
and (Jhaseostonnf Lindb. 

62. Gymnomitrium ConUi m Opu Naturl p. 05l (1829)* H L & N. Syn. 
Hep p. 2 

OealaS F Gray, Nat Air Br PI i, p 705 (1821), not Oiaaia R Br. (1810). 
Aoolaa Bum Syll Jung p 7f>(lv8.H). Hop Kur p 121. 

Species 10-20, occurring in cold regions ; ff. concinnatum is a 
common Alpine sjiecies. 

66. Prasanthus Undo Kongl SvouHka Vet-Akad XKui, No. 5 (1889). 

Specich 1, P. SfOAyicutn of northern Europe and Asia. 

64. Dichlton Mont Syllogn Crypt p 52 (1858) 

Species 1, /> jwrpuHlUam of Algeria. 

TRIBE VII. ACROBOLBE^. 

65. Lindigina OottMche. Ann d Sc Nat. 6me »i5ne, T i, p. 1H7 (18G4): Mitt, 
dour Linn, Soc tvi, ]> 157 

Lindigia Gottscho, Mexik Leverin p 216(1861) non Haniiw. 
aymnanthe Tayl m part Mitt, in Hook f Handb. N Z. FI. p. 519 
Podanihe Tnyl in Dnimm S^van Hiver Crypt (1816): G LAN. Syn. Hep. p. 
789, not Podanthes Haw Syn PI Sum (1812) 

Lathocolea Sditt in Hook f Handb N Z F! p, 753. 

s species are enumerated by Mitten, the origimid ones being A. 
Liehmanniaaa and L, GranaUtihU of (xottsehe. 

66. Acrobolbus NonamG LAN Syn Hop p 5(IH44). 

Gymnaatha Tayl. in part G. L A N Syn Hop p 192 : Dum* Hop Kur, p. 119. 

Species 1, A, Wilmni Nee« of Europe and South America. 

67. Tylimanthus Mitt in Hook f Handb N. Z Fj p. 753 (1867). 

Gynmanthe Tayl in Lehm. pug pi yiii. p, 1 (1844), not GynmantHM Sw, (1788): 

G. L A N. Syn. Hep, p, 192 

A small tropical or subtropical genus, proposed by Mitten for 
GymnantM eaeoata. 
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38. Balantiopsis Mitt. I. c p. 753 . 

Q 3 rmnanthe Tayl. iu part. 

Mitton given 2 species,— JJ, diplophylla and B, erinacea, 

69 . Marsupidium Mitt 1.0. p. 753. 

Gymnaxithe Tayl. in part. 

A small genus of the South Pacific ; the original species are M. 
Oreilleanum^ M. Betalomm and M, JCnightlL 

70. Calypogeia (sect. A) Raddi, Jmig. Ktr in Mem. Moden. xviii, p 42 (1820) 
Pum. Hev. des Genres, p. 21 ; Hep. Enr p. 113. 

QoogylanthuB Nees, Eur. Lel)erm ii, p. 40f> (1830); G. L AN. 8yii Hop p. 198 

A genus of 2-5 .species ; the European C. ericetorum and (', fag- 
ellifera are Raddi’s typical species. 

TUIHE Vril. FOSSOMBRONIE.^. 

71. Scalia 8 ¥ Gray, Nat Air Ur Rl I, p. 704 (1821) Carringt lint Hop p. 1 
Mniopais Hum Comm hot p 114 (1822); 8yll Jung. p. 75; Kov dos Genres, p 

29; Hep. Ear p. 120. 

Haplomitrium Noes, Eur l^borru 1 , p 109 (1833) G L AN Syn. Hep p 2 

Species 3,— S, Ifnokei'i of Europe, and 2 species of tropical 
America. 

72. RhopalanthUS Lindb. Mnnip, Muho Scand p. 390 (1874). 

Species 1, R, tnnioidea of Japan. 

78. Fossoxnbronia Raddi, Jung Etr. m Mem. Moden.. xviii, p. 40 (1820)* Hum. 
Rev. doa Gonrea, p 11; Hep Eur pp. 13, 173: G. L. A {jf .Syti. Hep p. 407 
Oodonla Hum. Comm. bot. p 111 (1823), 8yll. Jung p 29. 

Species 10-20, scattered ; the typical h, pasilla occurs in Europe. 

74. Noteroolada Tayl. Hop. Aatarc. in Loud. .four. Bot. 1844, p. 478. 
Androoryphia Nees, G. L, A N. Syn. Hep p. 470 (1846). 

A small genus, mostly confined to the Southern Hemisphere. 

75. PetalopJiyUum Gottsche in G. L, A N. Syn. Hep. p. 472 (1846). 

Oodonia Hum Hop. Kur. p 10(1874). 

Species 4-8, scattered ; P, Rafsii occuts in the British Isles. 

76. OalycUlarla Mitt, in Jonrn Linn. Soc. v. p. 122 (1861). 

A email tropical genus of South Asia, etc. 

77. Calobryum Nee«ln Llndl Introd Ed. ii, p. 414; 0. LAN Syn. Hop. p. 
607. 

A very doubtful genus containing one species, C. Bluniii of Java, 
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78. Treubia Gt^bel, \un Jard Hot Buileii7orK J\ (1^90) 

A small Javanese genua 

79 Podomitrium MitI in Hook t FI Nov /ol ii p 1(U (1863), in Handb 
Z FI p N 5U 

Species 1, P PhylUmthuH of Tasnifinia and New Zealand. 

^0 Pallavicima S F Gh> Nat Arr Br 1^1 j p 776 (1821) Undb In Act 
Sop He Foim x, p 640 ITncbrvv m Gray h Mauual l^d vi p 72^ 

Dilaana Dum ( onirn bot p 111(1822) Rev des GenroH p 26, Hep Kur p 136 
IWploniltrlum Torda III ()pi 7 Natiul p 66^(1820) 

ZiHplolasna T)urn Svil Tnn^^ p 82(1KU) 

Oordm Nt^a lu Bot Zeit isn p 101 

Blyttia Fndl Gon P\ p 1{»0(1H40) G LAV Syn Hep p 474 
Steetaia behm IM PreiHM n p 120(lR4o) 

Morckla GotT«che m R ilu ub Hep 1 ur I \hh ti 21)5 

Blllttenla GollBcbo III Ann 008*^0 Nut 5n)e «<ont T j p 177 (1861) 

Species 10-15, Bcatteml, the oiiginal P LyetUf is common and 
widely distiibuted 

81 HymenophytOU Dnm Rev deHOenrea p 26(18 15) 

tJmbraculum GoUsche Jii Mold A soliUH Bot Zoit 1861, pp 1~1, Ann dea Sc 
Nat Strie anno, T i, p 180 (1864) 

Species fithellatom Durn and II kptopodon (Ta^l.) of New 

Zealand, and H MM<ri (Gottsthe) of Australia 

82 Symphyogyna Mont a Neea Ml Ann ilt'*. Sc Nat 2rao sone, 1 v p 66 
(1S86) G L A N Hyn Hep p 470 

Species 20-30 ; mostly m the Southern Hemisphere. 

88. Pellia lluddi, lunfj; Fti in Mom Modem xvin p 45 (1820) Dum Rev des 
Genres p 27 Hep Fur p 114 G L A N S>n Hep p 488 
Soopulina Hum Gonnn bot p 115, H^/ll Jung p 87 ^ 

Species 8-6, scattered ; P opip/iylia^ the original species, is widely 
distributed 

84. Blasia Mich Nov GiMi p 14 (1720) G LAN Syn. Hep p. 491 Dum 
Hep Kur, p, 134 

Species 1, P.pijUfilla Linn, of northern regions. 

TRIBE IX. MONOCTJ:^. 

85. Mouoolea Hook Muse Exoi t 174 (1820) G, D A K Syn Hep p 508 

Species 2,—JMT. PbrnUrl Hook, of New Zealand and Af. GoUschei 
Lindb. of South America. 
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TRIBE X. metz(iehik;e. 

86* M6tZg6ri8l Raddi, Juujj: Etr iu Mem. Moden xviii, p 45 (1820): Bum R 07 . 
de« Genres, p. ; Hep Kur. p 138; <} L. A N Syu Hop p 501. 

Fafoiola Hum. Comm. hot. p. IH. 

Bohinogyna Dum. Anal, fam, p 60; ftyll. Junp: p 83. 

Lindberg enurnerateH 11 species in his monograph of tlie genus; 
the original M. furcata and Jl/. puhescens are common in Europe. 

TRIBE XI. ANElTREy3bl 

87. Aneura. Hum Comm. l)ut. p. 116 (1822), Syll Jung, p 85; Rev. dos (lenros, 
p 26; Hep Eur. p 140: G. L. k N Syn. Hep p 493. 

Rcameria Raddi, Jung. Ktr, in Mnm Mod. xviii, p. 40, not Rcemeria Medik. 
Riooardia iS. F Gray, Nat Arr Br PI i, p 683 (1821), not Richardia Kunilj 
in Mem Mus Paris, iv, p (.30 (1818). 

Saroomltrium ('orda in 8tnnn Heutschl Kl, 2 fasc 26 and 27, p. 119. 

The genus includes the" following,— 

AoroatoUa Hum Rev dos Geim>y, p. 26 (Psmidoneura GoUsohe, Mexik. Leverm ). 

A widely distributed genus of 20--d0 species, the typical A. janyiiis 
occurring in Europe and America. 

ORDER II. ANTHOCEROTACE.iE. 

88. Dendroceros Noch in g. l a n. syn. ih>p p. 579 (184G) 

Species 10~15, mostly tropical. 

89. Anthoceros MieU, Nov Gen. p. II (1729)* G. L. A N Syn. Hep. p 582. 
Species 20-B0, must numerous in tropical regions; A. Ifpnfs and 

A, ptmctatns are the commonest northern species. 

90. Notothylas SulHv. Mem Am Acad, n wor. iii. p 65 (1846): Dum Hi p 
Eur. p. 161. 

Oarpolipam Neea In G. L, A N Syn Hop. p. 591. 

Ohamaaoaroa Miido in Nov. Act N. C. (1856). 

A small genus of Europe and North America; X, orba'ularia 
Sulliv. is an original species. 

ORDER III. MARCHANTIACE^. 

TRIBE I. MARTHANTIR-E, 

91. Marohantia Marcbant. f. iu Act Gall. (1713); G. L, A N. Syn Hop, p 521 . 
Dum. Hep. Eur. p. 160, 

Widely distributed; specks 25-30 ; M, polymorpha L. is the 
oommonost. 

Trass. Conn. Aoad.. Vol. VlII. 37 Jak. 1892. 
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92. Preissia Oorda in Opiz Naturl p 647 ( 1820 ) G L A N Syn Hep p 621. 
Ohomiocarpon Oorda, 1 c p 647 

A small genus, mostly found in northern regions ; P. commutata 
Nees is the most widely distributed species 

98 Flinbriaria Hor phys Berol p 44 (1820) G L AN. Syn Hep p 
550 

Hypanantron Oorda uj Opiz Naturl p 64H (1829) 

S|nH‘ies 26 - 80 , scattered ; P tenella is a (*ommon American species. 

94. Conocephalus Nocker, Klorn Bot lii, p ^44 (1790) Dum Hop Knr p 
154. 

Pagatella Uaddi 111 Opu'«c fluent d Bot n p 156(1818) G L AN Syn Hep p. 
646 

Hepntioa Mich Nov Geti (non Dill ) 

Contains 2 species,—'the cosmopolitan V. conicus Dam. and 6^ 
Japontcvs (Mejib ). 

96 Sandea Lmdl) AcUSoc pro F et FI Fonn T n, N 5, p 3 (1884) 

Species 1 , mpraderomposita Lindb. of Japan and India 

96. Sauteria Nees Kui I^benn iv, p H9 (1838) G L A N Syn Hep p 
541 Lindb Acta Soc pro F ot FI Fonn T ii N p 7 

Contains the typical *S. afpina Noes and a few doubtful species, 

97. Peltolepib Lindb Bot Notifl 1877, p 73, Acta Soo. pro F et FI Fenn T 
11, N .1, p 1 

Species 1 , P grandis of Northern Europe. 

98 Clevea Lmdb Not Soc pro F et Fi Fenn i*, p 289 (1868), Acta Sw pro 
F et bl Fean T it N *1 p 10 Duui Hep Kur p 149 
Bxormotheca Mitt in (J Godinwn’s Nat Hist. Azores, p 325 (1870) 

A small genus ot which the typical species is C. hyali^a of Europe 
and Greenland. 

99. Athalamia Falconer m Trana Lion Soc rx, P 8, p 397 (1861) 

Species 1 , A pinguu, 

100 Grimaldia Hcddi m Opuac Hciont d Bot li, p, 356 (1818)* 0 L. A N. Syn 
Hep p 549 Dnm Hop Kur. p 156 

Diivalia Neea lu Mag d nat fr zu Berl p. 271 (1817) G L. A N Syn Hep. p. 
553, notDuvalia Haw. Syn P) Suoc. 414^(1812). 

A small genus of Europe and America; the beat known species 
are G. barbifrons and G. rttpeetris. The old genera Grimaldia and 
Dumlia are here united in accordance with the views of Lindberg, 
Underwood and others. (See Bot. Gazette, xiv, p. l»7.) 



A. Wi E^am—^Axtang^famt of Oenera of Jlepaticm. 277 


101. Cr3rptomitrium Au«t. in Underw. Cat Hep. p. 30 (1884). 

Species 1, C. temrum of Mexico and Califoniia. 

102. Asterella Baauv. in Bncycl. math, suppl. i, p. 502 (1810): Hum. Hep. Kur. 
p. 164: Underw. Cat Hep p. 3*?. 

Reboalia Kaddi in Opuac. aoient d. Hot ii, p. 66 (1818): O L. k N. Syn. Hep. p. 
641 

A snaall genus of which the typical species is A, hefuinphcerica of 
Europe and North America. 

108. Askepas Oriflf. Notultr, p. 341 (1849); Mitt. Jour. Linn. Hoc. v, p. 127 
Species 1, A, hrevipea of India. 

104. Dumortiera Neea in Nov. Act Acad Ca>8. Leop. xii, l\ 1, p. 410 (1823); 
0, L, k N, Syn Hep. p, 642. 

Species 5-10, scattered; the typical D, hirauta is found in both 
Europe and America. 

105. R/haoothOCa Hischoff in llochst A Scab FI. Azor p. 12, t 14 (1846): G. 
L. k N. Syu. Hop. p 573. 

Species 1, i?. Azorim, 

TRIBE II. LUNULARIE^. 

100. LiUXXUlaria Mich Nov Gen. p. 4 (1729): G. L AN. Syn Hep. p 510 
Species 1, the common L, Bulgaria, 

107. Aitonia Forster, Chur. gen. pi. p. 147, n. 74 (1776); Lindb. in Act Soc. Sc- 
Fonn. X 

Otlona Cordu in Opiz Naturl. i, p. 648 (1829). Dum. Hep. Kur p 148. 
PUgioohiMima Lehm. et Lvudenb. in Lehra. rug. pi. iv, p. 13: G. L AN. Syn. 
Hep. p. 511. 

Species 15-20, mostly in warm regions. 

TRIBE III. TARGIONIEiG. 

108. Targionia Mich. Xov. Oen. p 3 (1729): G. L. A N. Syn. Hep. p 574. 

A small genus, most frequent in warm countries ; the original 7! 
hypophglla occurs in Europe and America. 

109. Oyathodlum Kunzo m Lehm. Fug. pi vi, p. 17 (1834): G. L. A N Syn. 
Hop. p. 577. 

Synhymanlum Griff. Notulm, p. 344(^849): Mitt in Jour. Linn Soc. v, p 124. 
(See Stophanl in Hodwigia, xxvii, p. 260.) 

Monoaalatiiaiii Grift 1. c. p. 341: Mitt I c. p. 127. 

Species 1, the tropical 6V 
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ORDER IV. RICCIACE-ffi. 

TRIBE 1. RICCIEvE. 

110. BOSCh-iR Mont. Ann des Sc. Nat. 4ino fl(^rie, v, p. 351 (ISSB). 

Species 1, B WeddeHn of Brazil. 

111. Riooia Mich. Nov Gen p. lol (1721))* (i L. ^ N. Syn. Hep. p. 508. 

Widely distributed ; species 50-()0. Tlie genus may lx* divided 
into tin* subgenera LiohenodpSy S/H»i(/oJes^ liicoidla and Bicciocar- 
putf, the last two of which are considered distinct genera by Dumur- 
tier and otliers. 

112. Tsssellina Dnm Comm hot p 7S (1822): Hop. Knr. p. 164. 

Oxymltra Bisch in Luidcub. Syn Hep Kui*. p. 124(1820)* G L. & N. Byn. Hep 

p. 507 

RupinU Oorda in Opi?. Naturl p 0r»O(1820). 

PyonoccenuA FiJiidh in (Ifv. Vot-AUad Fdrh xix, p 606 (1862). 

Species 1, 7! pgramidata of Kurope, etc. 

118. Corsinist Raddi in OpuRc. scient. d. Dot (1818). (1. L. k. N. Syn Hep p. 
500 

Specie's 1, (J, march ant hides id ¥A\Yi}\)i5. 

114. Mynorrhynchus Ljndh Aot^i Soc. pm F ol Fl. Foim. T ii, N. 5, p. 7 
(1884) 

Species 1, M, Jt?nhrait/HS Lindb. [Riecta finhriata Nees) of South 
Airii'rica. 

TRIBE II. HPHJSROCARPE^. 

115. Riella Mont, s^llojfo Crypt p. 04 (1856): Ihm. Hep Kur, p. 163. 

Duriasa Hory k Mont Conipic. rendu dcs do I’Acad. dos Bcienoea (1843) : 

G. L. A N. tSyn Hop p. 503. 

A small genus of Eurojx and Northern Africa. 

116. Sphaerocarpus Mich. Nov. Gen. p. 4 (1720): G. L A N. Syn. Hep p. 594. 

A small genus of Europe and North America ; S, tarrmfris is the 
most widely distributed sjiecies. 

117. Thallocarpus hindh. in Bull Torr Bot. Club, vi, p. 21 (1875); Uuderw 
Oat. Hep. p. 29 

OryptoomrpuA Au«t. in Broo Phil. Acad. Deo 1869, p. 231. 

Sp6<5i(?8 1, 7! Curtmi Aust. of th^) Southern United States. 
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Acoha . 

Aorobolbus . 
Acrostolia .. .,. . 

Adolanthiia . _ . 

Aitouiu . 

AtimUiria . 

Androcryphia _ . .. 

Anotira . 

Anomoclada. 

Anthelia . 

AathowruH . 

A7ittnria _ 

Apiozia . 

ArachnioprtiH . 

Arnollifl. 

Askepas. 

Aaterella 

AtUalHUiia. 

lialantlopaiM . 

Bazzanin ... 

JMlinrinia . 

Blaaia . 

Blephatidophylhm .. 
Blopharoatoma _. , 
Blepharozia _.. _ . -. 

Blyttia . 

Boaohia. 

Bryojfteris ..... 

Calobryum ... . ,., 

Calycularia. 

(Jttlypog<»ia -.. 

Calypogtia . 

(JandoUea . 

CarpoUpuvi . 

Cavendisftia. 

Oephalozia. 

Ceida . 

Chflfttocoloa. 

Chmtop$is .... .. . 

Ohmnmceroit . 

Chaiidonatithus. ..,. 

Cliiloacyphus. 

Chomiocarpon . . .. 

Cincitmulue . 

Glaamatocolea ...... 

Olevea. 

Chdimia .. 

Oateocfiita . 

Cohtra . 

OonooephaluH. 


Stkonymh in Italics. 

No. 

. II2 Cordam . 

6<i (’orainia 

. 87 ' Oryptocarpus _.. 

- Ovptomitnum . 

. 107 Cyntliodiiiii). .* 

. (51 

.. 74 Deiidroi’croa . . 

.87 Dicliitoii_ 

. 84 JHkma _ 

. 80 Biplolatna. ... 

80 Dipimntrmm... 

. C Diplophylluni 

__ 53, 01 . DipUw-ypluiR.-. 

. 2‘2 I iMimortiora . 

.. . 60 Dunmit _... 

. 103 Duvalia . . .. 

. 102 , 

. 90 Evhinogyna _ 

I }Cxo7'7H0tht^ea .. 

. 68 

20 Fuffcioln ., , . 

. 6 pyyaUflii. . 

... . 84 Fiiubriaria 

. 39 KoaH<>niV>ronia .. 

. .. . 31 Frullunin. 

8 

. 80 , Ooocnlyx___ 

. 110 I GoiiyyluntliuN _ 

. .3 I (»cfti(fcht*a .. . . 

I GrimitMiii___ 

. ..._ 77 ' Oymnanthr 

.. 7G ' (»ymnor(dv<i .. 

. 70 (lymnomitrinm 

. .'{0 GynmoKcypirns .. 

... . 5, 38, 47 _ 

00 HuplomibdwH 
. CI Harp/uithus 


.. 24 1 

Hepatica. .. _ 

. 62 

Herbaria. 

n 

Hffpetitim _ 

.. 31 

llerpoclauium 

90 

Ryistrobiolla 

32 1 

llymenophyton 

-- 44 1 

. 92 

Bypenuntt'on . 

.. 35 

... 41 

Iflotachia - 

• - 98 

1 Jiibula..,. ... 

73, 76 

1 Jubula . 

.. 48 i 
31 

JuDg:6rmanaiH. 

94 

Katitia.. 


No. 
80 
113 
117 
101 
100 


88 

64 

80 

80 

80 

40 

43 

104 

Ilf) 

100 

86 

98 


. 86 

. 04 

. 93 

. 73 

. 1 

.. 37 

.70 

. 57 

. 100 

65, 66, 67, 68, 60 

. 53 

.. . 62 

... - 56 


71 
50 
. 04 

J3 

20 , 22 
.. 25 

27 
81 
. 93 

. 16 

.> 2 

I 

. 53 

. 36 















































































200 A, W- M^ans—Arrangement of Genera of Sepcstiom. 


Loiomitra. 

NO. 

. 10 

LeiMcyphuif .. 

.... 48, 49 1 

Lojeunoa.. 

. 3 1 

Lembulmm. 

17 

Lisperoma ... 

U 

Leploolea . . ... 

. 14 

Lepidoljwna . 

12 * 

Ivopidozia .. 

. 22 1 

Lepto8Cvphu8 .. 

. ■‘9| 

Ijeptoscyphus ... 

... 48 1 

l^aihoatUa 

65 

lAmUgta . 

. 65 

Lindifflna . 

. 65 

Lioolmi^na 

51 

Lopho(X)lea . . . ^ . 

. 42 

L\mular>a 

106 

Madothfdi , 

.. . 6 

Marchaiitm 

91 

Miirchvmnia 

.. .. 3 

Maraiipella 

58 

Mai 81/pin . 

58 

Maranpidiuni 

69 

Mm tinftlia ... 

. 5, ^S, 47 

Maatigoh yutn 

20 

M astjgophora 

15 

McmjhyUa 

61 

Metzgoria , ... 

86 

]Mioropt(<rygiuin 

19 

Mitteam . 

80 

Mmopsw 

71 

Monoolfctt 

86 

Monosdt'Tuic/n 

109 

Moi 

.. 80 

MyUa . 

... . 48 

Mynocoloa ... 

4 

Mynorrliyncbuh . .. 

. 114 

Mytilopaja .. .. _ 

.. 18 

Nardia..... . 

.... 61 

Nurdu/ 

. 58 

Noteroclada _... 

74 

NotoscyiduiH .... 

16 

Notothylas . 

90 

OdontoBolusiim 

.... 20 

Omj^halanfhvis . 

3 

Oluma . 

107 

Oorymitna . . . _ 

- 112 

PaUaviciuia. 

.... 80 

Pedtnophyllurn . . . 

... 47 

Pellia. 

. 83 

Pelfcolepifl. 

, 97 

Petalophyllum.. 

. 75 

Phragmicoma .- -.. 

. a 

Pftyamfium .. 

. „ 7 

Pigafottoa. 

. 28 

Ptagiochama . 

.lot 

Plagiochila. 


Pleuramthe .. 

. 60 

PlAtirrW'ladA . _ . 

_ 29 


No 

Pletirosrfmima . 20, 22 

Pleurozia. 7 

Podanthe . 65 

Podoniltnirni . 79 

Polyotus 12 

Porella. 6 

PrafianthuH . 63 

Pr«i8Hia . 92 

Pseudurieujfi . . 87 

Pwloclacla. 46 

Ptilidium. 8 

Ptyrhanthtut ... ,, 3 

FynmofUis 112 

Uadula .. . . ..5 

liadnla .5, 38, 47 

Ht^hofilia . 102 

Rhatwdheua 106 

RhopaUmihua . 72 

Hicutrdm . . ... 87 

RuHMa . . Ill 

Riella .. 115 

PcRmena . 87 

/itiptnm . 112 

Sacoogyna. 36 

Sundea. 96 

Sammttrtum . 87 

Satcoaryphiis 68 

Haiitorla. 96 

Boalia. .. _ 71 

i!k*upaDia .. . 38 

Fchusma . .13 

fe<*hi8toc4dyx .39 

Scldatochila. 57 

Scopuhna . 81 

Stndtwtra .13, 16 

Sulmmioma . fil 

Southbya. 69 

Hphajrooarpua .116 

SphagruAcetis . 25 

Sprucella. 21 

tkeetzia . 80 

Bykorea . 36 

Byflipbyogyoa. 82 

Byrophyomitra. 52 

Synhyinmi^m .109 

SystygteUa. 54 

Targlonia. 108 

Tmaoma. 66 

Testtelioa. 112 

Tiiallocarpus.. 117 

Thymnant/ius . 3 

Treubia. 1- 78 

Tricl^oool^a. 9 

*iHgomnlhw .*_ 24 

Tylimanthiw. 66 

VfnbraaUufn . 81 

SSormMijt .24 


















































XVII. — On the Fkrmbntb oontainkp in the Juke of the 
P 1 NKA.PPHK [Ananassa mtum), ToaETHEH with some Ohskk- 

VATIONS ON the COMPOSITION AND PkOTEOLYTK' ACTION OF 

THE Juice. Py R. 11. Chittenden, assisted bv K. P. Johlin 
AND F. S. Mkaka. 

Some time ago the writer’s attention was called to the fact that 
Setior V^ Maroano,* of Venescoela, had discovered the existence of 
a proteid-digesting principle in plants of the order BromoliaceaR, of 
which the pineapple is a well known representative, and that the 
juice of the latter fruit was being made use of as a digestive agent 
in the preparation of pre-digested foods.f So far as tlie writer is 
aware, there is no scientific record of this discovery other than in a 
short note contained in a recent number of a pharmaceutical journal,J 
in which attention is simply called to Marcano’s discovery and the 
name ‘‘ bromdln suggested as an appropriate title for the hypotheti¬ 
cal fennent.§ Apparently, no study has been made of the nature of 
the ferment presumably present in the juice, its mode of action, or 
the character of the products resulting from such a<?tion. 

From a physiological standpoint the discovery of any ferment, 
either in the vegetable or animal kingdom, is a matter of eousider- 
able importance, especially so in the plant kingdom, since the feeling 
is widely gaining ground that proteid-splitting ferments must j)lay 
an important part in rendering the food material of plants available. 
As in the animal kingdom, proteid food to be available for the 
needs of the plant must be transformed into soluble forms fitted for 
absorption and circulation. Hitherto, the best known illustration of 
such a vegetable proteolytic ferment has been papain^ present in the 
juice of the pa|>aw plant, but in the discovery of the proteolytic 
action of pine^ipple juice we have what promises to be an equally 
prominent illustration aa4 one, moreover, which constitutes an addi- 

♦ Recently doceaHedk f By the Mosquera-Julia Food (V>. 

t Bulletin of Pharmacy, voL v, p. 7t, 1891. 

g Since tho above waA writton tlm writer’s attention has boon called to the follow' 
ing reforeno© couiainod in tho Botanisohes Oentralhlatt, No, 44, 1891: K Kaiser, 
Not© 8ur lea ferments d© L’anana©, Annalos do I’lnstituto PaHteur, isyi, No. 7.” 
To how great an extent this oommunication treats of tho work alxmt to be doscribed 
th« writer has at present no moans of judging, as the above {Hjriodical is not at hand. 
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tional reason for believing in the probable wido-Bpread diatribufion 
of proteid-digesting principles throughout the vegetable kingdom* 

The proteid-digesting power* of fresh pineapple juice is something 
quite remarkable in its intensity ; it is moreover a constant feature 
and one which admits of easy donionstration. During the past few 
months great numbers of ripe pineapples Iiave been examined in the 
writer’s laboratory and in no instance has the juice failed to show 
marked proteolytic ]»ower, as evidenced by its ready solvent action 
on blood fibrin and other forms of proteid matter. 

In addition to this ])roteid-digesting power, we have discovered 
that the juice also ])osseHscB in a remarkable degree the power of curd¬ 
ling or clotting milk. Neutralized ]>meapple juice added to milk 
warme<l at 40° C., quickly brings about a sejiaratiou of the casein, in 
the form of a thick clot or curd, the action being apparently exactly 
analogous to that of the rennet-ferment or rennin. Boiling the neu¬ 
tralized juice prior to its addition to the milk prevents this se})aration 
of a clot, and hence the a<*tion in <]uestion must be due to the pres¬ 
ence of a rennet-like feriiumt. This fciment, indeed, w^e have been 
able to separate from the juice, together with the proteolytic fer¬ 
ment, by saturation of the fluid with ammonium sulphate and with 
this preparation we have substantiated its milk-curdling properties. 

General vharaetcr of pineapple Juice. 

As is well known, the pineapple is an exceedingly juicy fruit, an 
average sized one of Iluo grams yielding, after chopping tlie Ilshuc 
and subjecting it to sufticient pressure, 000-800 cubic centimeters, 
or considtirably more than half its weight, of juice. As it flows 
from the press the fluid has a somewhat turbid a]q)earaiicG, not 
easily removed by filtration through paper, but eventually, as the 
pores of the paper become somewhat filled up, a perfectly clear 
yellowish colored filtrate is obtained, of very decided acid reaction 
and with an average specific gravity of 1048. The acidity is very 
pronounced, hut naturally quite variable, being dependent in part 
upon the ripeness of the fruit. A doterminatiou of the acidity of 
twenty distinct samples of filtered juice showed an average acidity 
equivalent to 0*45 per cent, hydrochloric acid (HCl), the extremes 
being 0*28 per cent, and 0*65 per cent., calculated as UCl. The con¬ 
tent of proteid matter in the clear filtered juice is quite small. 
Heated with Millon’s reagent, a fairly strong proteid reaction is 

• This was referred to by the wriUir m a eai>er read >K5lore the Philadelphia Oonuty 
Medical Society, May 13, 1891, an abutracl of which was published in the Medical 
News, vol. Iviii, p. 719. 
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obtained, the inteii8ity of which, however, appears to be due in part 
to the presence of tyrosin or some related soluble body. 

With acetic acid alone no precipitate is produced, but with acetic 
acid and potassium ferrocyanide a slight precii>itate or turbidity 
results. With the biuret test, the reaction is in great part vitiated 
by the large amount of sugar present in the juiee, which gives rise to 
an intense yellowish‘brown color on addition of the strong alkali. 

Neutralization of the acid juice with sodium carbonate fails to 
give any neutralization precipitate whatever, thus sliowiug the 
absence of acid-albumin. Concentrated nitric aci<i produces in the 
clear filtered juice a white precipitate soluble in excess of the acid, 
the tlui<l taking on a bright yellow <‘olor. 

Fresh pineapple juice tillered clear and with average acidity, sub¬ 
jected to fractional heat precipitation grows slightly turbid at 
60-G2° C., the turbidity increasing gradually as tlie temperature is 
raised until 75-78'^ (\ is reached, when a small flocky coagiilum 
results. The filtrate from this ooaguluni on being further lieated 
shows signs of turbidity at about 82^ C., iucreasing with the rise 
in temperature, without howe\er any distinct signs of flocking until 
the boiling point is reached. As the fluid commences to boil, but 
sometimes only after persistent boiling, a fine flocky precipitate sep¬ 
arates, whi(‘b on filtration leaves a perfectly clear fluid. This fluid, 
free from all matter eoagulablo by heat, giv<^s with Millou’s reagent 
the usual proteid reaction, while witli acetic acid and potassium fer¬ 
rocyanide, it yields a distinct while precipitate. Concentrated nitric 
acid alone gives no leaction, but addition of saturated-salt solution 
with the acid causes a distinct turbidity, which is increased rather 
than diminished by heat. We have thus evidence of the j)resence in 
pineapple juice of what appears to be three distinct proteids ; two 
separable from tlie acid juice by heat alone, one at about 75° (\, (lie 
other at lOO^ C., while the third body is wholly non-eoagulable by 
heat, but is preci[>itable by acetic acid and potassium ferrocyanide 
This latter jiroteid can also be precipitated by saturation of its solu¬ 
tion with afpmonium sulphate (after removal of tlie protiuiis s(‘j>arable 
by boiling) together with some non-proteid matter present in the 
juice, and after removal of the ammonium sulphate by dialysis gives 
the reactions above indicated, Tt is present only in very small 
quantity. In some cases, however, this third body is present in the 
juice in larger quantity, or to express it more exactly, in some speci¬ 
mens the precipitate produced by^ acetic acid and potassium for* 
rooyanide in the filtrate from the heat precipitations is considerably 
more pronounced than first described. 

TfUNS, CoiWMt AOAt)., Vou VIII. 38 Jan., 1892. 
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The two precipitates produced by heat alone, viz : at 76-78® C. 
and at 100® C. are not coagulated proteids in the ordinary sense of 
the term. Unlike an ordinary eoagulum of albumin or globulin, 
these precipitates, when filtered off and washed with water, dis¬ 
solve readily and almost entirely in dilute solutions of potassium 
hydroxide ; they are also more or less completely soluble in 0*5 per 
cent, solution of sodium carbonate, especially if warmed, and are 
somewhat soluble in 0*2 ]ier cent, hydrochloric acid In strong 
nitric acid on the other hand, both precipitates are insoluble unless 
a largo quantity of the acid is added. They are likewise insoluble 
in 10 per cent, solution of sodium chloride. The protoid separable 
by heat about 75® C. appears somewhat more soluble in 0*5 per 
cent, sodium carbonate than the substance separating at 100® C., the 
latter dissolving eompletely in 0*5 per cent, sodium carbonate only 
when the mixture is heated to boiling. The solution of the above 
precipitates in dilute alkali is not alkali-albumin, although tlie sub¬ 
stance is in part precipitated by neutralization of the alkaline fiuid, 
since nitric acid gives a precipitate apparently wholly insoluble in 
excess of the acid, even on heating. 

These two protcids, when dissolved in potassium liydroxidc and 
tested with a few drops of a dilute solution of cupric sulphate, give 
a violet rather than a red biuret reaction. 

While thus these twm proteids precipitated by heat, at 76® and 
100® C. respectively, are not exactly akin to an ordinary albumin or 
globulin in their behavior towards heat, neither do they closely 
resemble on the other hand an ordinary albumose, like the fi jihyt- 
albumose of Martin*** present in papaw juice, since the precipitates 
are not readily soluble in nitric acid, even when heated, and when 
once dissolved are not sofiarable on cooling the solution. 

As already stated, the amount ot proteid matter in pineapple juice 
is comparatively small and apparently these two proteids, separable 
by boiling, compose the greater part of the albuminous matter. The 
amount was determined by simply heating 100®*^ of filtered (acid) juice 
to boiling, collecting the precipitate on a weighed filter, washing it 
thoroughly with boiling water and drying it at 110® C. until of 
constant weight. The result showed the presence of only 0*0270 
gram in the 100“® of juice, or less than 0*025 per cent. 

When neutralized pineapple juice is subjected to heat precipita¬ 
tion, the initial turbidity makes its appearance at about 72®-74® 0. 
with eeparation of flocks at 82®-r83® C. The filtrate from this pre- 
* Journal of Physiology, vol vl, p. 341, 
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cipitate remains clear even when the solution is boiled, but a drop 
or two of acetic acid added to the hot fluid produces a turbidity, 
which on further heating eventually changes to a lloceuleut precip¬ 
itate. In the filtrate from this second precipitate, acetic acid and 
potassium ferrocyanide show the presence, in small quantity, of 
what is presumably a non-coagulable proteose. It is thus evident 
that the presence of acid lowers the temperature at which these 
bodies are precipitated by heat, and further that the substance pre¬ 
cipitated at 100" C. can be made to separate only hi the presence of 
dilute acid. This fact certainly favors the view that the juice 
coniains two distinct proteids precipitable by heat, the one at 
about 75" C. in an acid solution or 82® C. in a neutral fluid, the 
other at 100" C. iu an acid fluid. On the other hand, the above 
rea^ctious might be produced by a single substance slowly or incom¬ 
pletely precipitated by heat, analogous to the separation of Mar¬ 
tin’s* phytalbumose, which is described as separating in two dis¬ 
tinct stages, viz; at from 78*-82® G., and from 83"~1)5" C. As 
against this latter view, however, we have the apparent fact that 
in the pineapple juice, one of the protoids is pre<*ipitated from a 
neutral or acid fluid by heat, the other only from an acud fluid. 

Long continued dialysis (10-12 days) of neutralized pineapple 
juice in running water, protected from putrefaction by addition of 
thymol, gives little or no separation of any proteid matter. A faint 
turbidity may appear, but no separation sufliciently large to collect 
on a filter. Such turbidity as does make its ai>poarance clears up on 
the addition of a few drops of a strong solution of sodium chloride, 
or of dilute nitric acid ; two reactions equally characteristic of a 
globulin or of heteroproteose. 

Saturation of neutralized, or acid, pineapple juice with pure am¬ 
monium sulphate precipitates all of the proteids present iu the fluid, 
together with a small amount of non-albuminous matter. In this 
precipitate are contained both the proteolytic and rennet-like fer¬ 
ments. 

fiaturation of neutralized pineapple juice with sodiu/n chloride 
gives rise to a small flocculent precipitate of proteid matter, which 
is not at all increased by the addition of acetic acid to the salt- 
saturated fluid. Addition of ammonium sulphate in substance to 
the filtrate from the salt-saturation precipitate produces a further 
precipitate of pYoteid matter, thus suggesting a possible separation 
of two distinct bodies. Further, simple boiling of the filtrate from 

* Journal of Physiology, vol. vl, p 349. 
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the Hodium chloride saturation producer a fiocky precipitate, sub- 
etantiating this view. 

Saturation of the neutralized juice with magnesium sulphate like¬ 
wise produces a precipitate of proteid matter, somewhat heavier 
than that induced by saturaiiou with sodium chloride. Addition 
of crystals of sodium sulphate to the filtrate from the above precip¬ 
itates causes finally a slight additional separation of flocculent mat¬ 
ter containing a little proteid. 

Both the sodium chloride precipitate and the magnesium sulpliate 
precipitate are strongly ])roteolytic. 

The general character of these precipitates will be discussed more 
in detail later on, in connection with the isolation of the proteolytic 
ferment. 

Proteolytic action of fresh pineapple juice under rarying conditions. 

As already stated, fresh pineapple juice is strongly proteolytic, 
and its proteid-digesting ^lower is manifested in a neutral, acid, or 
even alkaline-reacting fluid. In this respect, therefore, the ferment 
resembles trypsin rather than pepsin. 

When blood fibrin is warmed at 40® (I, or thereabout, with filtered 
pineapple juice of average acidity the fibrin swells up somewhat in 
the acid fluid, then quickly becomes disintegrated and in part dis¬ 
solved, the initial action certainly being as vigorous as that of a 
moderately strong solution of pej)8in-hydiochlorie acid. There in¬ 
variably remains, however, even after long-continued warming at 
40® C, a fairly large insoluble residue, not of unaltered fibrin, but 
of finely divided antialburnid-Iiko matter more or less soluble in 
weak alkaline fluids, from which it is reprecipitated by the addition 
of dilute acid. 

Pineapple juice neutralized, or made very faintly alkaline, with 
dilute sodium carbonate acts apparently in much the same manner 
as the acid juice, except that in the alkaline-reacting fluid there is 
less residue of autialbumid-like matter and in the neutralized juicse, 
naturally, utter absence of any swelling of the fibrin. An ex¬ 
amination of the several digestive mixtures, however, shows that the 
products formed in a neutral or alkaline solution are different some¬ 
what from those formed in an acid-reacting fluid, a point which will 
be referred to again later on. 

One of the most noticeable features in the digestive action of the 
pineapple ferment is its peculiar softening and disintegration of the 
proteid matter. This is most noticeable in a neutral solution; thus 
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when blood fibrin, for example, i» warmed with neutralized pine¬ 
apple juice, or better, with a neutral Holution of the isolated ferment 
there is at first no sign of any digestive action whatever, but on 
stirring or shaking the mixture, after a suftieieut length of time, the 
fibrin falls to pieces completely disintegrated with the production of 
a more or less turbid fluid, after which its solution is fairly rapid, 
although there invariably remains considerable insoluble nuitter, the 
same as in an acid mivture. While tiiis action of the ferment 
resembles somewhat that of trypsin, there is never seen that pecu¬ 
liar eating into the fibrin, so characteristic of the latter ferment; the 
fibrin never has the apjiearanee of being full of tiny holes, as if 
bored by a host of worms, so often sckui in a trypsin digestion. The 
pineapj)le ferment ap[)ears simply to soften the fibrin with more or 
less solvent action at the same time, so that when stirred or pressed 
it breaks apart into larger or smaller ]»ieecs, these in turn under¬ 
going a like change until the fibrin is thoroughly disintegrated and 
the soluble portion dissolved. * 

1.— hfuehci of t/i( reaction if th< Jfuid. 

As is well known, trypsin *** and papain f act best in an alkaline 
medium ; the pineapjilo ferment on the other hand acts most ener¬ 
getically in a neutral solution, although the ferment is decidedly 
active in the presenct* of both acids and alkali carbonate. 

In studying the eflfect of changes in the reaction of pineapple 
juice on its proteolytic power, or in measuring the proteolytic action 
of tin* ferment under varying conditions, the following method was, 
as a rule, made use of ; a given volume of filtered pineaj^ple juice, 
usually 100 c. e , was warmed at 40^^ i\ for a given length of time 
with 10 grams of moist, freshly coagulated egg-albumin, which had 
been completely freed from all soluble matter by thorough w wishing 
with hot water. When the period of digestion was completed the 
uudissolved matter was colh‘eted on a wejgh(‘d filter, washed with 
water until all soluble bodies were removed and then dried at J10^ (J. 
until of constant weight. By subtracting the weight of the insolu¬ 
ble residue so obtained from the weight of dry alhuminj equivalent 
to the moist albumin used in the experiment, the amount of proteid 
matter digested, or rather converted into soluble jiroducts, was ascer 
tallied. Obviously, however, the so-called undissolved poll ion of 

* Studios fVoin tlio Laimrtitciry t)f Physmlojiflctil rhom., VaU> Univoisil), vol i, p. 136 
f Martin, Journal ot Physiolog), vot. v, p. 221; vol. vl, p 33G. 

J Determined by simply dr} ing 10 grams of the sauiplod coagulated albuniiu at 110'" C 
until of constant weight 
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the albumin waft in part composed of insoluble antialbumid-like 
matter, especially when the digestions weje carried on in acid or 
neutral media. The method, however, afforded a fairly accurate 
means of measuring the proteolytic power of the ferment, as con¬ 
tained in pineapple jui(5e, while the greater resistance of coagulated 
albumin as compared with blood fibrin seemed to offer advantages 
in the way of accuracy. 

Experiment L —The pineapple juice employed had an acidity 
equal to 0*445 per cent. requiring 13 c. c. of a 5*0 per cent, 

solution of Na/X)j to neutralize 100 c. c. The 10 grams of moist co- 
agulum used in each digestive mixture contained 1 *3038 grams of 
dry albumin (at 110° C.). The mixtures were warmed at 40° 0. for 
3^ hours. 

Per cent 

Pineapple juice. Reaction irndlaaolved nlbumin dltreetecl, 

A 100 c. o.f natural acidity 0*H933 gram 34*5 

B 100 neutralized 0*8187 40*0 

Experiment TL —The Acidity of the pineapple juice employed 
was equal to 0*507 per cent. IICI. Necessary to neutralize 100 c. c., 
14*7 c. c, of a 5*0 per (?ent. solution of Na^CO^. Weight of dry 
albumin equivalent to the 10 grams of moist ooagulum used in each 
mixture, 1*3302 grams. The digestions were carried on at 40° 0. for 
2 hours. 

, . Per cent. 

Pineapple Juice. Hoaetton. UndlBuohcd albumin. digoated. 

A 100 c. 0 . natural acidity 1*0586 grams 20*8 

B 100 neutralized 0*9855 29*7 

Experiment III, —The acidity of the pineapple juice was not 
accurately determined. 15 c. c. of a dilute solution of sodium carbo¬ 
nate were required to neutralize 100 c. c. of juice. The weight of 
dry albumin contained in the 10 grams of moist ooagulum used in 
the digestions was 1*4583 grams. The mixtures were warmed at 
40° C. for 5j hours. 



Plnenpplo Jnlcc. 

liSACtlOO 

UadluelTsd tlbumlu. 

Psr cent, 
dfzetted. 

A 

100 C. C. 

natural acidity 

0-89S6gram 

88*8 

B 

100 

half-neutralized 

0-8788 

40*8 

C 

100 

neutralized 

0-8115 

44*4 


From these results, it is seen that full 40 per cent, or more of 
coagulated egg-albumin can be converted into soluble products by 
the pineapple ferment, under the conditions of the above experi- 

* Botermined by titration with a standard solution of ammonium hydroxido. 
t Plus the amount of sodiuni carbonate solution required fbr neutralization in B, and 
of water to make an equal dilution in A. 
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raeiits, and further that the neutralized juice is considerably more 
active than the unneutralized fluid. Apparently, the proteolytic 
action of the fern)ont increases with the decrease in acidity, until the 
neutral point is reached. 

With blood fibrin, on the other hand, juice of the natural acidity 
appears to have a greater digestive power than the neutralized fluid, 
although on tliis point we have only a single experiment to offer. 
This may pcrhaj)8 be explained simply by the swelling of the fibrin 
in the dilute organic acid, this condition possibly facilitating the 
action of the ferment. 

Ej^perimeni IV. —The acidity of the pineapple juice was equal to 
0*625 j)cr cent. HCl. Necessary to neutralize 100 c. c. of filtered 
juice, 16*2 c. c, 5*0 per cent, solution of Na^COj. Weight of dry 
albumin contained in 10 grams of moist coagulum, 1 4186 grams. 
Weight of dry fibrin (at 110® C.) eontaim^d in 6 grams of washed 
blood fibrin,* the amount used in the digestions, 2*627.'l grams. 
The digestive mixturch were warmed at 4*0° 0. for 2 hours. 


Blood rthrlu . 
Rkie aibnnitn 


PitKApplt! 

lulcc 

Reaction 

IJndlaHohpfl 

pioteld 

Per (’fnt 
dlifCHted 

j m c. c. 

natural acidity 

1*2465 Krarns 

5()*8 

( 100 

neutralized 

1*4621 

46*3 

1 100 

natural acidity 

1 0825 

38*8 

( 100 

neutralized 

1*0096 

60*6 


The most noticeable feature in this experiment, aside* from the 
point already mentioned, is the far greater digestibility of blood 
fibrin as compared with egg-albumin, a fact which might naturally 
be exy^ected, since the same is true in the case of other well-known 
proteolytic ferments. 

The proteids of muscle tissue are likewise more readily digested 
by pineapple juice than coagulated egg-albumin, full 60 per cent, of 
the former proteids being converted into soluble products during 
one hour’s warming at 40° C. This is plainly shown in the follow¬ 
ing experiment, in which also the muscle proteids, like egg-albumin, 
are seen to be more rapidly digested in the neutralized juice than in 
the acid fluid. 

ExperimentV, —The acidity of the pineapple juice employed was 
equal to 0*607 per cent, HCl. Necessary to neutralize 100 c. c. of 
juice, 14*7 0 . c. of a 5 per cent, solution of Na,CO,. Weight of dry 

* Washed with water and salt solution, then lK)il©d in water, alcohol, and laHtl} m 
water. 
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proteids contained in 10 grams of pre})an*d muscle* tissue, 2*7268 


grams. 

Pineapple 

Julct 

Rt tt{ tlun 

llu<U»»olveri 

protcid 

Per cem 
UlireHie< 

^ liuai at Id C 

j t(K) c. <• 

natural acidity 

1 *8945 grams 

80*6 

( 100 

iieutralhced 

1 1800 

58*4 

l hour at 40'’ C 

j 100 

natural acidity 

1*6808 

40*1 

( 100 

neutralized 

1*0145 

02*8 


The acidity of pineapj)l(‘ juice is due to organic acids and acid 
salts, far weaker in their action on ferments than mineral" acids. 
Addition of dilute mineral acid in Binall quantity to pineapple juice 
of natural acidity cliecks, but does not i^nwent tlu' digestive action 
of the ferment. Tlius, tin* addition of an equal volunn* of 0*2 per 
cent, hydrochloric acid to pineapple juice diminishes ^crv greatly its 
digestive powiT, but docs not pi event it altogether. From this we 
may con elude that ]>ineapple juice can cxeit its proteolytic power, 
to a certain extent, when taken into the stomach and mixed with the 
acid of the gastric juice. Obviously, the addition of an equal vol¬ 
ume of 0*2 per cent, hydrochloric* acnl to neutralized pineapple juice 
does not necessarily mean tlie presence of 0*1 ]>er cdht. HOI, since 
the acid may be in great part used up in decomposing the various 
salts present, and in combining with the various forms of organic 
mattei contained in tlic juice. 

Feperhtteot The acidity of the pineapple juice employed 
was equal to 0*2HH per cent. HCl. The 10 grams of moist albumin 
coagulum used in the digestions containe<l 1*7072 grams of dry 
albumin. The mixtures were warmed at 40^ ('. foi 17 hours. 

I'jiit R]>])le )ni( * (tfDHtnia) CiidlhHolveU rcrppnt 

* acldUv rtlbwniin dlKcsted 

A 100 c. c, s 100 c. t. liiO 1 *2288 arams 32*0 

B 100 4 too 0*2 51^11(1 1*4073 19*0 

Were it not tor the large quantities ol salts, etc., in pineapple 
juice the above inhibitory action of tlie hydrochloric acid on the 
ferment would be far more pronounced. This is shown by th(3 two 
following experiments : 

By adding about five volunlcs of 96 per cent, alcohol to pineapple 
juice, a tlocculent precipitate results eomposed of the proteids of the 
juice, together with the })roteolytic ferment and some salts. On 
dissolving this precipitate in water a solution is obtained with 
marked proteolytic gower. 

*Pr6ir>arc3d hy soakiiij? ('hopped muscle tissue, froed fiom Ini and tcmlons, in water 
until all blood and soluble extractnes were removed 
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PhperimenA YU —Aqueous solution of the above described alco¬ 
holic })reoipitate. The 10 grams of moist albumin eoagulum used in 
the digestions contained 1*4138 grams of dry albumin. The mix¬ 
tures were warmed at 40° 0. for 4 hours. 

nmUnHrtJvcd Percent 

Ferment Holiitioii Ueuctlon albumin rligiHteU 

A 100“M 100'' HaO neutral 1 0881 Krams 381 

B 100 +100 O (M^^HCl 1*4099 0*3 

Thus, with this very impure preparation of the ferment the pres¬ 
ence of 0*1 per cent, hydrochloric acid was sufficient to entirely 
prevent any digestive action whatever. Doubtless, even smaller 
amounts of acid would have the same influence on tlie more per¬ 
fectly isolated ferment. 

As alread}’^ stated, saturation of pineai>ple juice, either neutralized 
or of natural acidity, with ammonium sulphate precipitates all or 
nearly all of the jn-oteids present in the fluid, the precijntate show- 
ing by its proteolytic action that it contains the ferment as well. 
An aqueous aolulion of such a precipitate, dialyzed to free it from 
ammonium sulphate, has a marked digestive action, but when mixed 
with hydrochloric acid its proteolytic power, like that of the alcohol 
precipitate, is immediately ohe<‘kcd. 

Experiment Ylll. —Aqueous, dialyzed solution of Uie above 
described ammonium sulphate precipitate. The amount of dry 
albumin equivalent to the lo grams of moist eoagulum used in the 
digestions was To 120 grams. Tlie mixtures were warmed at 40° C. 
for 5 hours. 

ITudiamlved Per (rnt 

Feuneni MuluMon KcacUou albumin (liKo«tLd 

A 100-4 lOO '^ n,0 neutral 1*179] grams 33*1 

B 100 +100 0*2^1101 0-l5tHCl 1*4897 * 1*5 

As previously stated, pineapple juice, and the isolated ferment as 
as well, manifests its proteolytic action in an alkaline-reacting fluid, 
as well as in the presence of an acid or neutral reaction. Wlicn, 
however, the solution becomes strongly alkaline proteolytic action 
is quickly retarded, the ferment in this respect differing very 
decidedly from the related ferments papain and trypsin. Thus, the 
addition of small quantities of sodium carbonate to neutralized pine¬ 
apple juice, a few hundredths of one per cent., produces no notice¬ 
able effect, but as the quantity is increased the retarding action of 
the alkali becomes more pronounced, until at last it checks the pro¬ 
teolytic action of the ferment altogether. This is clearly shown in 
the following experiments: 

Tbaks Cokh Acad, Vor.. VUI. .39 Jan, 1892. 
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Ejiperiment IX ,—The acidity of the pineapple juice employed 
wan e<pial to 0*462 per cent. HCL Necessary to neutralize 100"“° of 
juice, 18 4'''of 5*0 per cent, solution of Na,CO,. The 10 grams of 
moist albumin coaguium used in the digestions contained 1*8616 
grams of dry albumin. The mixtures were warmed at 40® C. for 
hours. 



Juloo 

Iluartlon 

UndiAAolrod 

Albumin 

Per cent 
(llueAttd 

A 

lOO" 

2 neutralized 

0 9663 gram 

28*6 

B 

100 

neutralized 

0*9465 

30*0 

0 

100 

0 025 % NaiCO, 

0 9522 

29 6 

D 

too 

0*05 

0 9735 

280 

E 

100 

010 

0 9968 

26*8 

Ejrperiment X,- 

-The acidity of the pineapple juice 

employed was 

equal to 0*656 per 

cent HOI. Necessary to neutralize 100°®, 19 1® 

of 5*0 per cent, solution of Na,CO,. 

The amount of dry albumin 

equivalent to the 1 

0 grams of moist coaguium used in 

the digestions 

was 1*3488 grams. 

The mixtures were warmed at 40® 

C for 2 hours. 


PtnoftppI# 

Juto« 

Ri Action 

UndltNOhed 

Albumin 

Per tout 
(llKCAied 

A 

lOO*** 

neutralized 

1 0257 grams 

28 9 

B 

100 

0 1 % Na^CO, 

1 0577 

21 5 

C 

100 

0 5 

1*2263 

90 

D 

100 

1 0 

t*8520 

0 


Hence, as is evident from the above experiments, the addition of 
sodium carbonate to neutralized pineapple juice to the extent of 0*6 
per cent, almost completely stops the action of the ferment, while 
the presence of 1*0 per cent, of the alkali carbonate checks it 
altogether. Doubtless, the isolated ferment would show a still 
greater susceptibiUty to the action of dilute alkaline fluids. 

From the foregoing, it is evident that digestion with bromolin, 
the ferment of pineapple juiee, goes on most vigorously in neu¬ 
tral solutions, but that the presence of small araonnts of acid, espe¬ 
cially such as arc contained in pineapple juioe, and of sodium 
carbonate interfere with the proteolytic action only slightly; larger 
amounts, however, check the action of the ferment altogether. 

It is further evident from the foregoing results that the pro¬ 
teolytic ferment of pineapple juioe is an exceedingly vigorous fer¬ 
ment, We cannot say definitely bow much pure ferment by weight 
is contained in 100®° of filtered pineapple juioe* There is no doubt 
that the amount ij^ries greatly in different specimens of fruit; in 
fact, our results show plainly differences in proteolytic power bard 
to be accounted for m any other way. Experiments to be described 
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later show that the proteolytic ferment is either precipitable by heat, 
or else is associated with proteid bodies so precipitated. Now since 
the total amount of matter precipitable by boiling from lOO^*^ of 
fllterod pineapple juice amounts to only 27 milligrams, and this obvi* 
ously cannot be all proteolytic ferment, it is probable that the 
amount of pure ferment contained in the quantity of pineapple 
juice used in the various digestions recorded does not amount to 
more than a few milligrams, and yet in one experiment with the 
above quantity of ferment the equivalent of 1714 milligrams of dry 
muscle proteids WH^re dissolved in one hour at 40° C, and of blood 
fibrin an amount equivalent to 1288 milligrams of dry proteid in two 
hours at 40° C, 

With such vigorous digestive action as this, many possibilitieB 
suggest themselves in the way of practical application of the isolated 
ferment, or even of the pineapple juice itself. As a means of pep* 
toni»ing foods it offers peculiar advantages in that the products of 
digestion, to be referred to later, are free from the objectionable 
taste usually associated with peptones resulting from the proteolytic 
action of animal formenth. Again, the ferment cannot but consti¬ 
tute a good soUent for pseudo-membranes, while its vegetable origin 
would perhaps recommend it as a more agreeable remedy than the 
kindred ferments from animal tissue. In some sections, popular 
opinion has already accredited to pineapple juice viitiie as a sol¬ 
vent for the false membranes formed in diphtheria, a belief which 
is now seen to bo founded on a reliable basis. 

2 .—Influeme of temperature. 

It is a matter of common observation that the digestive ferments, 
or enzymes, present in the animal organism act most energetically 
at approximately the body temperature, viz: 3R°~40° C. Certain of 
the vegetable ferments on the other hand, notably the diaslase of 
malt^ act most vigorously at a higher temperature. With papain, 
the proteolytic ferment of papaw juice, Martin demonstrated the 
great»er activity of the ferment at temperatures between 30° and 
36* 0. than between 18° and 20° 0. in neutral solutions,*^ but appar¬ 
ently the effect of higher temperatures was not tried. 

Experiment XL —The 10 grams of moist albumm ooagulum used 
in the digestions contained 1*4990 grams of dry albumin. The 
several mixtures were warmed with the albnmifi at the stated tern- 


^ JoumiJ of Phyliiolo^pr, vol. v, p, 221. 
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peratureft for hours, the juice having been first brought to the de¬ 
sired temperature prior to the addition of tlie albumin. 



Nt*utralj/c (1 
plnenppU Jii1( < 

litnpc inliitt 

IUi(UiHOlV0<l 

aihninlu 

Per 

dUeBt(»d 

A 

100 C. C, 

12 C 

1 *8090 grams 

12*7 

B 

100 

20 

1 8087 

181 

C 

100 

40 

1*2281 

18-1 

i) 

100 

49 

1 1959 

20-8 

E 

100 

56 

t*1709 

21*9 


Although ill this e\’}>oi inient, the proteolytic action of the juice, 
for some reason, was not as great as usual the results show in a 
general way that the activitj of the ferment inen^ases with the rise 
in temperature up to BiV' C. Further, that the ferment is active at 
comparatively low temperatures, although there is a striking differ- 
em*e (nearly 50 per cent.) in activity between the two extremes, viz: 
at 12^ and 56^ C. That this peculiar ferment is truly more active at 
50°*“60“ C tlian at C\, under the above conditions, is con¬ 

firmed hy the two following experiments : 

E^perh)k(rit A’//.—The weight of dry albumin equivalent to the 
10 grams of moist eoagulum used in each digestion was 1*2987 
grams. The seveial j>ortioiiN of neutralized pineapple juice were 
brought to the requiied torn})ei*atures in carefullj’^ regulated water- 
baths, and wlicm the desired point was reached the albumin was at 
once added and the mixtures kept at the stated temperatures for two 
hours, after which, as in the other experiments, the undiseolved 
albumin was filtered off, washed, dried and weighed. 



No\Hr»li7« (I 

piut'appk jut( ( 

1 « iiiporiiuire 

nu(l)Ki»o)yed 

albumin. 

r<T cent 
dlguatcd. 

A 

100 (• f 

40 V. 

1*0259 grams 

20*7 

B 

KHI 

4ft 

0*9648 

25*5 

C 

KM) 

58 

0*9887 

27*8 

1) 

100 

66 

0*9721 , 

24*9 


Encperhaent XlfL —This experiment was condiujted in essentially 
the same manner as tlie preceding, hut at different temperatures. 
The weight of dry albumin equivalent to the JO grams of moist 
eoagulum used in the individual digestions was 1*3710 grams. The 
ferment was allowed to act on the albumin for two hours at the re¬ 
spective temperatures. In this experiment, duplicate digestions were 
made and the results are interesting as showing about how much 
variation may be expected from the errors naturally incidental to 
methods of this character. ^ 
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Neuvrallrod 
pineapple Jutre. 

Temperature* 

UudlMolved 

Hlbutniu 

per cent. 
dlifPNted 

A ' 

100 C. C. 

50" C. 

0*9190 gram 

88*0 

B 

100 

60 

0*9289 

82*8 

C 

100 ^ 

60 

0*9286 

B2*3 

D 

100 

70 

1*0609 

22*2 

E 

100 

70 

1 *0562 

28*0 

F 

100 

80 

1*8665 

0*4 


From these two experiments it is plain that the ferment as con¬ 
tained in neutralizid pineapple juice is most active, on coagulated 
egg-alhuinin at least, between the temperatures of 50'' and 60" C. 
and, further, that even at 7o° C. the ferment is decidedly active. At 
80“ C. there is pracJtioally no action whatever. In this connection 
it is to be remembered tliat neutralized pineapple juice when sub¬ 
jected to heat precipitation grows slightly turbid at 72“~74" C., with 
separation of a flocky precipitate at about 82° C. Doubtless the 
destruction of the ferment by heat above 70“ C, is associated with 
this precipitation, it being quite possible that it is the destroyed 
ferment itself which is so precipitated. 

When pineapple juice of natural acidity is warmed with egg- 
albumin at the above high temjieratures, a result quite different from 
the preceding is obtained ; under such conditions, the proteolytic 
action of the ferment is diminished rather than increased and at 70® 
C, or under, the ferment is completely destroyed. This is shown in 
the following experiment. 

FxperimeM XIV. —The pineapple juice employed had an acidity 
equal to 0*464 per cent. IICl. The 10 grams of moist coagulum 
used in the digestions contained 1*2956 grams of dry albumin. The 
mixtures of pineapple juice and albumin were warmed at the given 
temperatures for two hours, 100 e, e, of pineapple juice beiiig used in 
each digestion. 


Temperature 

» Ueaetloii. 

UudlH»ol\«d 

alhundu. 

l*i!i cent, 
dlRCJited. 

40*’ V. 

natural acidity* 

0*9067 gram 

25*4 

40 

neutral 

0*9670 

26*8 

65 

natural acidity 

1*0672 

17*7 

65 

neutral 

0*8968 

80*8 

70 

natural acidity 

1*8012 

0 

70 

neutral 

1:0581 

18*4 


From these results it is seen that while the neutralized fluid is 
more active at 55° 41 than at 40° thus confirming the previous 

^ In this individual experiment, tiie neutralised and arid duidn, for some reason, 
show exactly the same digestive power at 40*^ 0. 
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data, the acjid-reaetinp^ fluid, on the other hand, shows far loss diges* 
tive power at 56® C. than at 40® t\ and furtlier, at ^0® C. is entirely 
devoid of digestive action, while the neutral fluid at the latter 
temperature is strongly proteolytic. The gcuieral trend of these re¬ 
sults, therefore, is to show that the ft'rmont in a neutral solution 
will withstand exposure to high temperatures better than in an acid- 
reacting fluid ; and further, that while the ferment in a neutral solu¬ 
tion, as in neutralized pineapple juiee, acts most energetically be- 
tw’cen 50® and 60® C., in eti aeid solution proteolytic action is most 
vigorous in the neighborhood of 40® C. 

With pej)8in, Biernacke* has shown that an acid solution increases 
the resistance of the enzyme to the destructive action of a high tem¬ 
perature ; thus this ferment in the presence of 0 2 per cent, hydro¬ 
chloric acid may be lieated up to 00® C. before it is killed, while in a 
neutral solution of the same strength the ferment is destroyed at 55® C. 
Trypsin, on the other hand, was found more resistant to heat in au 
alkaline fluid than in a neutral or weakly acid solution. 

In this connection it is interesting to notice that the acid-reacting 
pineapple juice (natural acidity) subjected to beat precipitation 
grows turbid at 60®-62®, with separation of flocks at about 76® C\; in 
other words, the destruction of the fennent by heat in the acid-react¬ 
ing fluid is coincident wdth the commencement of the precipitation, 
the same as in the neutralized juice. 

While neutrailzed pineapple juice is extremely aetive on proteid 
matter at the high temperatures stated, exposure of the ferment 
solution by itself in the absence of any proteid matter, to the above 
temperatures for even a short time quiekly destroys the ferment. 
This fact is clearly shown in the following experiment : 

JEkperiv^ent Ji V .—(Tiven volumes of neutralized pineapple juice 
were })laocd in water-baths having the desired temperatures, and 
when the solutions themselves iiad reached the temperatures stated 
in the following table they were kept at that point for fifteen minutes, 
after which they were removed from the baths, cooled to 40^ 0. and 
10 grams of coagulated egg-albumin added. The mixtures yrere then 
warmed at 40® C. for two hours' and the proteolytic action deter¬ 
mined in the usual manner. The amount of dry albumin (at 110** 0.) 
equivalent to the 10 grama of moist ooagulum used in the individual 
digestions was 1*3864 grams. 

'*J)M Verhttitea dor Verdauurigsenzvme bm Temperaturerhdhunjen. ftsitachrift 
fdr Biologic, Band xxviii, p. 49* 
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A 

Kentrailx^d 
pineapple Jnlce 

100 c. c. 

Warmed lor 15 
mtnnte« at 

40 C. 

UndUwolvcd 

albumin 

1*1060 giains 

Per ooMt. 
dl)fe«ied 

17*8 

B 

100 

60 

1*2049 

9*9 

C 

100 

70 

1*2971 

8*0 

D 

too 

60 

1*8430 

0 


While neutralized pineapple juice is capable of digestin^^ more 
proteid matter at 60° C. than under like conditions at 40° C., warm¬ 
ing the ferment solution alone at 60° for fifteen minutes, [U’ior to the 
introduction of the albumin, diminishes the proteolytic power of the 
ferment full 50 ])er cent. This result suggests that the products 
of digestion protect the ferment, to a certain extent, from the 
destructive action of the high temperature. The ferment acts quickly 
on proteid matter, so that even after a few minutes exposure of a 
mixture of albumin and pineapple juice to 40®~70° O., some proteoses 
and peptone are doubtless formed, which can in some manner exert 
their protective action. When, however, the neutralized juice alone 
is heated to 6o° C., in the absence of proteoses and peptone, the 
ferment is rapidly destroyed. Doubtless, the ferment as contained 
in pineapple juice is more resistant to heat, than a solution of the 
isolated ferment would be, from the possihle protective action of 
salts present, although of this point we cannot speak definitely. 
These results accord wdth Biernacki’s^ observations on the ferments 
pepsin, trypsin and ptyalin. This investigator found that albumose, 
ampho})eptone and antipeptone raised the temperature at which 
trypsin was destroyed five degrees or more ; that peptone raised 
the temperature at which jmpsin was destroyed in acid solution, 
from 60°-55° C, u[> to 70° C. Those results may jierhaps be ex¬ 
plained on the ground of a combination of the ferments with the 
albuminous bodies, the hypothetical compounds having greater 
resistance towards beat than the ferment alone. In any event, 
the general statement may be made that the purer the ferment the 
less resistant will it probably be to the destructive action of high 
temperatures. 

While the preceding result^ show that the pineapple f(*rmcnt, as 
contained in filtered pineapple juice, is liable to be killed on long- 
continued exposure to temperatures favorable for its proteolytic 
action, the fluid may be heatcil at temperatures under 4o® C. for long 
periods of time, or even evaporated to dryness, without destruction 
of the ferment, provided the temperature is carefully regulated and 

♦ KeitBohrift lUr Biologic, Band xxviii, p 49. 
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not allowed to pass beyond 40* C. This is demonstrated by the 
following experiment: 

JtSxperime'nt XVI. —The pineapple juieo employed had an acidity 
equal to 0*445 per cent. HOI, 100 c. c. requiring 13 0 c, o. of a 6*0 per 
cent, solution of sodium carbonate for neutralization. The 10 grams 
of albumin coagulum used in the digestions contained 1*3633 grams 
of dry albumin. 

A 100 c. c. ])ineapi)le juice+ 18*0 c. c. 5 per cent. Na^CO* sol. 

B 100 •* “ fl8*0 “ “ 

100 “ “ +180 “ HttO 

D 100 “ “ +18*0 “ 

Solutions H and 1) were evaporated to dryness on plates at 40° C,, 
the residues dissolved in water and made up to 113 c. c. respectively. 
All four solutions were then mixed with 10 grams of albumin coag- 
uluin and warmed at 40'' C. for hours, after which the amount of 
albumin digested was determined in the usual manner. 



Koftction ct< 

r >ull»»olv<<d albninln 

Ptr cent 
(llKC«led. 

A 

neutral 

<••8177 gram 

40*1 

B 

“ evaporated 

10215 

25*1 


natural acidlt} 

0•8982 

84 5 

1) 

“ evaporated 

080S8 

86*7 


From these results, it is plain that pineapple juice of natural 
acidity can be evaporated to dryness at a ternperatnre not exceeding 
4o° V. and still preserve its proteolytic power. With neutralized 
juiee, howiwer, the above results indicate a partial destruction of the 
ferment during the evaporation. Whether this is due to the action 
of the neutral salts formed by neutralization of the acid, or to some 
other cause we cannot say. Possibly, the solution may have been 
made slightly alkaline, which would naturally give rise to some de¬ 
struction of the ferment. Several repetitions of the above experi¬ 
ment, less carefully conducted, have shown that evaporation of the 
acid juice, how*ever, is very liable to result in a partial loss of pro¬ 
teolytic power, unless great care is taken in keeping the evaporating 
fluid at 40° C. or undei. 


3 .—HaU of action. 

Pineapple juice is not only exceedingly active on proteid matter^ 
but under favorable circumstances the digestive power of the fer¬ 
ment is quickly manifested. On blood flbrin and muscle tissue, 
especially, the proteolytic action of the ferment is shown in a rapid 
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solution of the proteid substanoe ; in fact, a single observation of the 
manner in which blood fibrin is attacked by pineapple juice is suf¬ 
ficient to give one a just apj)reciatioii of the energy of the ferment. 
Thus in Experiment IV, it will be remembered that 60 per cent, of 
the blood fibrin used in the experiment was converted into soluble 
products in two hours, and that in Experiment V, with the protcids 
of muscle tissue, 5K per cent, of theif proteid matter was dissolved 
by neutral pineapple juice in half an hour at 40° C. N atm ally, on 
coagulated egg-albumin the digestive power of the ferment is less 
quickly manifested, but the experiments already recorded show that 
even with this more diflioultly digestible proteid, the rate of action is 
fairly rajdd. The two experiments following give a general impres¬ 
sion of the rate of action of the ferment, in the digestion of coagu¬ 
lated i^gg-albumin. 

Experiment EYTT ,—The 10 grams of albumin coaguhun used in 
the digestions contained I *3944 grams of dry albumin. The mixtures 
were warmed at 45° 0. for the periods stated in the following table, 
the amount of albumin digested during the periods being then deter¬ 
mined in the usual manner. 



NcutTttH«« U 
pim*ttppie Jnl< ( 

Ume 

ttHminln 

IVr tt lit 
fllxiHlpd 

A 

too c. c. 

i hour 

1 *8096 grams 

6*0 

B 

100 

1 

1*2072 

13*5 

C 

100 

2 

1*0827 

22*1 

B 

100 

4 

0-8814 

80 8 

R 

100 

6 

0-8621 

88-9 

Experiment XVIZl ,— 

The 10 grams of albumin eoagulmn used in 

the digestions contained 

1*4333 grams of dry albumin. 

The mix- 

tiires were 

warmed at 40 

° C. for the different periods stated, after 

which the undissolved albumin was filtered off, washed and weighed. 




TTudJuftolveO 

lYr ( 1 nt 



Tlw« 

albumin 


A 

too c. c. 

i hour 

1 -8801 grams 

7*9 

B 

100 


1 2472 

13-0 

C 

100 

1 

1-1564 

19 4 

D 

100 

2 

Msee 

20*7 

E 

100 

4 

1-0117 

29 5 

F 

100 

6 

1-0012 

80*2 


While the results of these two experiments differ somewhat from 
each other in some respects, they are alike in showing that the fer¬ 
ment oommenoes to act upon the proteid matter at once, and that 
this digestive action steadily continues, in the case of the above 
protoid^ for about four hours, after which time the action becomes 
very much slower. 

CoKX. Aoad., Yot. YIIT 40 
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Separation of the proteolytic ferment 

Saturation of neutralized pineapple juice with ammonium sulphate 
precipitates, as already stated, all of the ])roteid matter contained ia 
the solution. The tiltrate does not give the slightest trace of a tur¬ 
bidity on boiling, even after the addition of acetic acid. Nitric acid 
jikewise fails to give any reacUon. Acetic .acid and potassium fer- 
rocyanide, however, give a slight flocky precipitate, which does not 
appear to be eompohcd of proteid matter. The ainmonium sulphate 
precipitate contains all of the proteolytic ferment and likewise the 
milk-curdling ferment, if this is a distinct body. It is leadily and 
completely soluble in water, and by long continued dialysis the 
solution can he fr(‘ed from ammonium sulphate. Unless every trace 
of adiierent salt is removed from the solution, the fluid remains 
fairly clear, but the reaction so far as our experience extends be- 
comes, almost invariably, slightly alkaline. On evaporation of the 
rtuid, after removal of all, or nearly all of the salt, a scaly residue is 
obtained readily soluble in water, or in the slight trace of salt 
present, with strong proteolytic power and giving distinct reactions 
with the \antboprotein, biuret and Millon^s tost. The aqueous 
solution is usually slightly turbid, the turbidity however disappear¬ 
ing on the addition of a little salt-solution, especially with the aid 
of a gentle beat, also on the addition of 0*^ per cent, hydro¬ 
chloric acid. Evidently, the bodies composing the ammonium sul¬ 
phate precipitate are readily soluble in very dilute salt-solution, if 
not in water alone. 

This method constitutes a fairly good way of separating the fer¬ 
ments from the bulk of the extraneous matters present ir^ the juice. 
We have not, however, spent much time in a close study of the make¬ 
up of this product as it is obviously a mixture of essentially all the 
proteid bodies (jontained in the juice, but it makes a v^ry good 
preparation with which to demonstrate the proteolytic and milk- 
curdling propel ties of the ferments. 

The most satisfactory method we have thus far found for the 
isolation of the proteolytic ferment, and one which yields a product 
with very strong digestive power, is by precipitation with common 
salt. 

Saturation of neutralized pineapple juice with sodium chloride 
gives rise to a small flocculent precipitate, which is not at all in¬ 
creased by the addition of acetic acid to the salt-saturated fluid. 
Obviously, this precipitate might be composed of a globulin, or of a 
body akin to heteroproteose. It was studied after the following 



22. iST. ChitUndm—fhrments of Pineapple Juiee, 

plan : a large volume of freshly filtered juice was carefully neutral* 
ized with sodium carbonate, and then saturated at the temperature of 
the room with pure salt. The slight fioeoulent precipitate which re¬ 
sulted was filtered off, washed with saturated salt-solution, then 
dissolved in water and dialyzed in running water, putrefaction being 
prevented by addition of thymol. After several days’ dialysis, 
though still containing some sodiunf chloride, a portion was tested 
as follows : it had the appearance of a somewhat turbid fluid, as 
though a separation had commenced to take place, but it could not 
bo filtered clear. On warming the mixture gently, the turbidity 
showed a tenden(*y to clear up somewhat. Subjected to caretul 
heating, the mixture appeared to show an increased turbidity at 65'" 
(\, while at 72° C. there was a distinct and heavy turbity, but no 
8e[»aration of flocks. As the temperature was raised, the turbidity 
changed to a thick milkiness without, however, any appearancse of 
flocks even on boiling. The solution seemed perfectly neutral to 
delicate test papers. By judicious addition of dilute acetic acid and 
renewed heating, the milky fluid was finally made to yield a llocky 
precipitate, in the filtrate from which no proteid reaction could be 
obtained, thus indicating that the sodium chloride precipitate is 
composed wholly of matter preeipitable by heat. 

The solution taken from the dialyzer showed strong proteolytic 
action on blood fibrin. 

The remainder of the solution ivas dialyzed for one week longer, 
until nearly every trace of sodium chloride was removed, and again 
tested. The fluid had a very milky appearance, but no distinct 
separation of floooulent matter was soon. This heavy turbidity 
cleared up somewhat on warming and disappeared completely on 
adding a few drops of 20 per cent, salt-solution, also on tlio 
addition of a drop or two of dilute nitric acid. The addition of 
more nitric acid to the latter solution was followed by the reapp(‘ar- 
ance of a turbidity, which did not disappear by gentle heat, but 
separated into flocks, not readily soluble in a large excess of nitric 
acid. 

The reaction of the solution taken from the dialyzer was faintly 
alkaline. Heated, the solution became distinctly turbi<l at t*5°-7()° 
C. and quite opaque at 80° 0., but without separation of flocks until 
after persistent boiling. A drop of acetic acid, however, added to 
the boiling fluid quickly caused a flocculent precipitate, the filtrate 
from which was practically free from all trace of proteids. The salt- 
free solution, although faintly alkaline, still showed strong pro¬ 
teolytic power. 
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Oil oautiouftly adding 0*2 per cent hydroclilorio acid to the faintly 
alkaline fluid a heavy turbidity made itn appearance, which changed 
to a flocoulent precipitate as the fluid became slightly acid ; on 
addition of a small excess of acid the precipitate quickly dissolved. 
From this it may be inferred that if the solution had been perfectly 
neutral, a more pronounced separation of the proteid might have oc¬ 
curred in the dialyzor tube ; evidently, however, the body is ex¬ 
tremely soluble in very dilute acid and alkaline solutions, as well as 
in dilute solutions of neutral salts. Thus, the precipitate produced 
in this manner by the addition of a little 0*2 per cent, hydrochloric 
acid was readily dissolved by 10 per cent, salt-solution, the fluid 
becoming turbid again on boiling, with separation of a flocculent 
precipitate. 

Further, by gently warming tlu» turbid mixture resulting from the 
addition ol a few drops of 0*2 per cent, hydrochloric acid, the fluid 
cleared up almostly completely, the turbidity returning as the mix¬ 
ture cooled. 

Addition of dilute hydrochloric acid, however, did not precipitate 
all of the prot(*id; the filtrate still contained some proteid matter 
and, moreover, showed marked proteolytic action on flbrin. Thus 
in one instance, 0*2 per cent hydrochloric acid was added to the 
dialyzed solution until a distinct flocky precipitate resulted, this was 
filtered off and dissolved in 10«per cent, solution of sodium chloride. 
This solution on being heated gradually, grow^ turbid at 0. 

but did not yield any further precipitate even on boiling. The tur¬ 
bidity did not disappear on the addition of 0*5 per cent sodium car¬ 
bonate, or of 0*2 per cent, hydrochloric acid, but was soluble in dilute 
potassium hydroxide. 

The filtrate from the above precipitate showed marked proteolytic 
action ; it also yielded a slight precipitate with strong nitric acid, 
not dissolved by warming; subjected to heat precipitation the solu¬ 
tion grew turbid at 73“ C., but did not give any farther precipitate 
even on boiling. The turbidity did not readily disappear on the 
addition of either dilute hydrochloric acid or of 0*5 per cent, sodium 
carbonate, but was quickly soluble in very dilute potassium bydirox* 
ide. Evidently, the substance precipitated by the acid and thai 
remaining in solution were essentially the same. 

From the foregoing, it is plain that the proteid substance pre¬ 
cipitated by saturation of neutral pineapple juice with sodium chlo¬ 
ride, is a peculiar body partaking both of the characters of a globulin 
and of heteroproteose. That it approximates more closely to the latter 



i2, JEC Chittenden—Ferments of Pineapple Jnice. 


303 


U evident from tbe fact that the several precipitates produced by 
heat are more soluble in dilute alkalies than is customary for coa/ 2 fu- 
lated globulin, and that the precipitate produced by addition of 
dilute hydiochlorio acid is so readily soluble on warming the neutral 
or slightly acid mixture, followed by its re^appearanoe as the tem¬ 
perature is lowered. On the other hand, the pronounced insolubility 
of the proteid in warm nitric acid of all strengths is contrary to the 
usual behavior of tlie proteoses. Further, the su}>staiice gives a 
biuret reaction more violet than red, and when boiled for a short 
time with 0*6 per cent sodium carbonate it is transformed appar¬ 
ently into alkali-albumin, since the precipitate resulting from neu¬ 
tralization of the alkaline fluid is then insoluble in salt solution, 
although readily dissolved by a slight i‘xcess of dilute hydrochloric 
acid. 

It is further evident that the proteolytic ferment of pineapple 
juice is either associated with this ])eculiar globulin or proteose-like 
body, or else is the body itself. The above method of precipitating 
the proteolytic ferment, by saturation of the juice with sodium 
chloride, brings about a complete separation of the ferment, piovided 
the fluid is fully saturated with the salt. The filtrate, however, still 
contains some proteid matter, precipitable by shaking the fluid with 
neutral ammonium sulphate. This substance was separated from a 
large quantity of juice, by treating the filtrate from the sodium 
chloride [ireoipitate with ammonium sulphate, added to complete 
saturation. 

The slight stringy precipitate which resulted was filtered off, 
dissolved in water and dialyzed. After several days a small portion 
of the solution, though still containing some salts, was tested as 
follows: heated gradually the solution became slightly turbid at 65°“ 
70® €., with separation of flocks at 80®-82® C. Tlic filtrate from this 
precipitate gave no lurther signs of separation oven when healed to 
boiling, but a drop of acetic acid added to the hot fluid produced a 
slight turbidity. 

The dialysis was continued for aly)ut t^n days longer, until the 
salts were almost wholly removed, when the solution was tound 
faintly alkaline and slightly turbid. This turbidity disappeared 
at once on addition of a drop of dilute nitric acid, also on the addi¬ 
tion of a few drops of salt solution. Addition of 0*2 per cent, hydro- 
ohjoric acid to faint acid reaction produced a slight precipitate, 
rendily soluble in salt solution. Stifejected to heat precipitation, the 
turbid fluid cleared up somewhat at first, then became slightly turbid 
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at about 08"^ C., the turbidity becoming more pronounced at 75^-80® 
C., followed by the separation of a fine floeoulent precipitate at 
85®-'B7® 0. A more complete separation was obtained by adding a 
drop of acetic acid to the hot fluid. The precipitate produced by 
heat at about 85® C. was almost wholly insoluble in dilute alkalies. 

This ammonium sulphate precipitate was found wholly free from 
any proteolytic power either in neutral, acid or alkaline solutions. 
With the biuret test it gave a very faint violet color. 

Hence, as already stated, saturation of neutral pineapple juice 
\Mtli sodium chloride precipitates all of the proteolytic ferment 
present, wlule there remains in solution some proteid substance, pre- 
cipitable by ammonium sulphate, having essentially the same chemi¬ 
cal properties as the ]>receding body. Certain points of difference, 
howc\er, are noticeable ; thus the body precipitated by sodium, 
chloride shows more of a tendency to separate from its s(»lutiou on 
dialysis, than the hubstance precipitated by ammonium Hul{)hate. 
Further, the former body on exposure to heat precipitation separates 
less readily from its solution, except on the addition of a drop of 
acid, although the solution shows a heavy turbidity at much the 
same temperature as the latter body. The one thing, however, to 
be emphasised here is that the sodium chloride precipitate is 
strongly pioteolytic, while the body separated by ammonium sul¬ 
phate is devoul of this property. A more exact study ot the chemi¬ 
cal status of these two substances is now in progress, but at present 
nothing more definite can be said. 

Anothf'f method of separating the proteolytic ferment is by pre- 
cifiitation with magnesium sulphate. Saturation of neutralissed pine¬ 
apple juice with this salt gives much the same separation as that 
produced by saturation with sodium chloride ; i. e. a slight flocky 
precipitate, readily soluble in water and, after removal of the adher¬ 
ent salt, strongly proteolytic. The filtrate still contains some proteid 
matter, precipitable in small quantity by tlie addition of sodium 
sulphate in substance. 

The magnesium sulphate precipitate was examined with the fol¬ 
lowing results; it was dissolved in water and dialysed for several 
days, until the greater portion of the adherent salt was removed. 
On testing the solution by heat precipitation, it grew distinctly 
turbid at 0., with separation of flocks at 75® 0. This precipi¬ 
tate represented practically all of the proteid present in the solution, 
for boiling the filtrate, with or without acid, failed to give any 
further separation other than a faint turbidity produced by the 
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aoetio acid. The dialysis was continued for a week or more longer, 
until every trace of sulphate was removed, when th(» reaction of the 
solution was found distinctly alkaline, so much so that no precipi¬ 
tate separated even on boiling the solution, although it became quite 
opaque at about 7^® T., until a drop of acetic acid was added In 
another preparation, wdiere the alkalinity was less pronounced, the 
solution after dialysis of all, or nearly all of the salt, gave a floccu- 
lent precipitate at ^5^ C. 

The faintly alkaline solution of the proteid yielded a precipitate 
on addition of o*2 per cent, hydrochloric acid, very soluble in a 
little salt solution and in a slight excess of 0 2 per cent. acid. Only 
a ])ortion of tlie substance w^as separated however, by this method 
of precipitation The filtrate, which appeared nearly neutral to 
test papers, on being heated grew turbid at (\, without however 
any separation of flocks until the solution was boiled. The slight floc- 
culent precij)ita(e which then resulted was wholly soluble in 0*5 per 
cent, sodium carbonate, and nearly so in 0*2 per cent, hydrochloric acid. 
Further, the filtrate had marked proteolytic pow^r and treated with 
nitric acid gave a distinct turbidity, nut appreciably diminished by 
warming the mixture. That portion of the proteid precipitated by the 
dilute hydrochloric acid gave, after solution in dilute sodium chlo¬ 
ride, essiuitially the same reactions as the foregoing, so that evidently 
the two fractions were identical. 

This preparation of the ferment agreed fairly well in its reactions 
with the substance separated by sodium chloride. Like the latter, 
the turbid solution resulting from the dialysis cleared up on addition 
of a little salt solution, likewise on the addition of a few^ drops of 
dilute nitric acid, while more acid produced a second turbidity not 
readily dissolved by an excess of the acid, or by heat. With the 
biuret tost, a more distinctly reddish color was produced than here¬ 
tofore seen. 

There are, therefore, two good methods for the isolation of the 
proteolytic feimeni from pineapple juice ; one by satuiation of the 
neutralized fluid with sodium chloride, the other by saturation with 
magnesium sulphate. In our opinion, the former method yields a 
product with the strongest proteolytic power, although this needs to 
be verified by further observations. As to the exact chemical nature 
of the ferment, or of the body it is associated with, wc arc not yet able 
to speak with perfect confidence. It is our opinion tliat the proteo¬ 
lytic body separated by the aboVe methods is a mixture of a globulin 
and a proteose, but as yet we have not been able to accomplish u dis- 
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tinot separation. On the other hand, it is possible that the sub¬ 
stance is a single body possessed of properties akin to both the above, 
but this view seems hardly probable ; its precipitation by saturation 
with magnesium sulphate and by s^'dium chloride possibly favor its 
being a globulin, while its extreme solubility in dilute salt solutions, 
in dilute acids and alkali are equally characteristic of both bodies* 
The more or less ctmstant solubility (»f the heat precipitates in 
dilute alkalies favors its proteose nature, and if a protrcose it is most 
closely related to heteroproteose. The hubstanees are, moreover, 
alkaline reacting bodies completely precipitable by heat, especially 
in the presence of a trace ot acid. 

We are now occupied, with llie aid of larger quantities of mate¬ 
rial, in an attempt at a better separation of these bodies with the 
hope of acquiring more delinito knowledge regarding their chemical 
nature, composition, etc. 

Whether globulin or proteose, these bodies present in pineapple 
jniee, are very resistant to the digestive action of the ferment. 
Thus, long continued M^arming (3-5 hours) of fresh pineapple 
juice with strong proteolytic power at 40^’ C. does not, in the 
least, change the temperature jit wliioh the several heat precipita¬ 
tions occur ; a point which certainly indicates the resistance of these 
proteids to proteolytic, or at least to this particular kind of proteo¬ 
lytic, action , the bodies in this respect resembling the bodies 

described by Neumeistei * 

FrodacU formed by the proholytiv action of the ferrnmt. 

On this point, we have made only a few preliminary experiments, 
designed simply to throw some light on the nature of the ferment as 
a proteolytic agent. The results indicate that the ferment is more 
nearly related to trypsin than to pepsin, in that Oot only are proteo«es 
and peptone formed by its action, but alau leucin and tyrosin. 

When washed and boiled blood fibrin, fot example, is warmed at 
40® C. with fresh pineapple juice of ttrUural acidity for two or three 
hoars, the proteid matter is thoroughly digested, but, as previously 
stated, a fairly large residue of finely divided matter remains nndis* 
solved, resistant to the further action of the ferment. This anti- 
albumid-like matter is readily soluble in weak eolations of sodiuln 
carbonate, from which it is re-precipitated by addition of acetic acid, 

far Biologie, Band xivi, p 5t. .“Uober die it&chste ISinwltkimg ge- 
epannter WeasetdSmpfe suf Proteine usd uber wne Oriippe ei|onthOtnlicbw ISrweL> 
kdiper urxd Albumofwiu,” 



M, H. Chittenden — Fermente. of Pineapple Juice. 


307 


And not readily disaolved by an excess of the acid. This same body 
is likewise formed by the action of fresh pineapple juice in neutral 
or weak alkaline solutions, and also by the isolated ferment as pre¬ 
pared by the methods previously described. 

Boiling the acid digestive fluid gives no noticeable coagulum, and 
addition of moderately strong nitric acid likewise fails to produce 
any precipitate. Neutralization of the acid digestive mixture may 
give rise to a small amount of a neutralization precipitate, lesembling 
acid-albumin. On eva[)oration of the neutralized fluid, the solution re¬ 
mains fairly dear, and when sufiioiontly concentrated addition of strong 
alcohol gives a gummy precipitate of proteose and peptone, while 
from the alcoholic solution crystals of tyrosin can be obtainetl and, 
in lesser quantity, leucin also. TyrosLu appears to be present in 
much larger amount than leucin. On dissolving the alcohol precipi¬ 
tate in water and saturating the solution with ammonium sulphate a 
heavy piecipitatc of protwse is obtained, while in the filtrate a large 
amount of true peptone is found, which after removal of the sulphate 
by dialysis gives a bright red color with the biuret test, etc. So far 
as our experiments extend, the proteose is composed mainly of a 
deutero-like body, only a small jweeipitate being obtained by satura¬ 
tion with sodium chloride, either in a neufral or slightly acid solution. 
An experiment like the prei^eding carried out with coagulated egg- 
albumin gave essentially the same results. 

When pineapple juice of neutmf or faintly alkalhn renetlon^ or a 
neutral or sllyhtly alkaline solution of the proteolytic ferment, is 
warmed with blood fibrin, for example, the digestion appears much 
tjie same as the preceding, but on heating the filtered solution a very 
pronounced milky turbidity appears, which on addition of a drop 
or two of acetic acid changes to a heavy floi'Culent precipitate, insol¬ 
uble in excess of the acid. 

Further, addition of nitric acid to the neutral or slightly alkaline 
digestive fluid gives a heavy curdy white precipitate, insoluble on 
application of heat, and likewise insoluble in an excess of the acid. 
Heated with an excess of acid, the precipitate takes on an intense 
yellow color. This precipitate produced by nitric acid is likewise 
insoluble in a 10-per cent, solution of sodium chloride, at least in the 
presence of the acid. 

This body, so characteristic pf broinolin digestion in neutral or 
faintly alkaline iKiluttouB, is very resistant to the action of the fer¬ 
ment, being still present even after a long-continued digestion. It 
seems probable that this substance results from the action of the fer- 
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inent in a neutral or alkaline aolution, on the inaoluble antialbumid- 
like body so eonspiouons in an acid digestion ; for while the latter 
body is also present in neutral and alkaline digestions^ the amount 
seems smaller, and further, the reactions of the two bodies are very 
much alike. 

Aside from this one point of difference, the products formed in a 
neutral or alkaline digestion are, so far as we have seen, essentially 
the same as those formed by pineapple juice of natural acidity. Thus, 
on boiling a slightly alkaline digestive mixture resulting from the 
action of the isolated ferment on blood fibrin, and adding a drop or 
two of acetic acid to facilitate the separation of the coagulum, a 
clear filtrate was obtained, w'ithout trace of reaction with nitric acid, 
except in the presence of salt, and giving the usual reactions for pro¬ 
teose and peptone. Thus, the addition of concentrated salt-solution 
to the clear filtrate, followed by a few drops of acid gave more or 
less of a turbidity, readily dissolved on application of heat, reappear¬ 
ing on cooling. 

We hope s(X)n to present a more detailed report regarding the 
properties and composition of the several products resulting from 
the action of the isolated ferment on egg-albumin, blood fibrin and 
myosin. 

fiiologiciil Lalwratfiry of Valo UniverBity. 



XVIil.— Tuk Nkphkostomes of Raka. By Oliver V. Far- 

RINOTON. 

In the tlrodela, m is well known, nephrostomes are always present, 
serving as a means of free communication between the body cavity 
and uriniferous tubules. According to Hoffman,* both Spcngel and 
Meyer, whose elaborate investigations independently made, first gave 
us accurate knowledge of the structure and office of the nephrostomes 
of Urodela, state that these organs exist also in the Anura, but tliey 
were unable to determine with certainty the point of connection 
between them and the tubules. The nephrostomes appear, according 
to these authors, on the ventral surface of the kidney, where this is 
covered by the peritoneum. Their number vanes in different genera, 
but in Rana there are from 200 to 260. In most genera they open 
directly inward, but in some they take a short honzontal course on 
the surface before entering the kidney. As before stated, their point 
of junction with the tubule is difficult to establish with certainty, but 
according to the view of Spengel they unite with the fourth section 
of the tubule rather tftan with the first section or neck as in Urodela. 
Nussbaum also investigated this question and his first resultfif con¬ 
firmed Spengel’s views. Later investigations,! however, led him to 
the belief that although during the tadpole stage the nephrostomes 
connect with the neck of the tubule, as development proceeds they 
are forced away from it and open, in the adult frog, into the branches 
of the renal-portal vein. Haslam,§ the most recent writer on the 
subject, controverts all the previous views, stating that neither in 
microscopic sections or teased preparations has he been able to find 
any trace of such organs. The conclusions which he draws from 
various experiments on the frog are as follows : “ If the peritoneal 
funnels exist in the adult frog, (1) they are very difficult to find ; 
(2) they do not form a free communicating path between any part 
of the uriniferous tubules and the abdominal cavity ;#(3) their super¬ 
ficial terminations have no free cilia.” Heidenhain, according to 
this author, was also unable to find these organs. 

* Bronn^s Klassen und OrdnuQgsn dos Thwr-retohs, vol vi, p, 461. 

t ^tzu^b d. Niederrheiniftoben GeselL b Bonn, 1677, p. 122 

X Zooi^iuseiger, 1B80, Ko. 67, p, 514* 

g KekerTi Ansfcomy of be Frog. TrtMlatod by Geo. Heslab, 18S9, p. 386. 



810 


O, (7. Farrington—The Nephroatomee of Rana, 


The Hubjeot i« one of interest, sinoe it is desirable that we should 
know at what point in the ascending scale of animal life these organs, 
which probably exist in all vertebrates as an embryonic feature, cease 
to characterize the adult forms. 

In the hope that the recent improved methods of section cutting 
and reconstruction might throw addititmal light on the question, the 
work which is described in the following pages has been done by the 
writer. 

In carrying on this work, all the expenmcnts which were made o!i 
fhe frog were duplicated by similar ones on the newt, and the same 
is true of all the prc])aratioim made for soetion outting. This was 
done in order to compare directly rc'sults obtained in a species 
where the nephrostomes are known to exist, with those given by the 
frog. 

Two species of Raiia were used, Rana Catenhiana and Rnna 
hut no dissimilar r(‘8ults due to differeiuH* of species were 
noted. Of the newt, the species used was the (‘ommon lyiemgctylas 
nireHreriK 

The investigation has led to the following (conclusions : 

T. Microscopic* sections of the frog’s kidney often show, passing 
inw^ard from the ventral surface, small tubes which are to ho regarded 
as ne[)hrostoraes. ♦ 

II, These tubes have free, aidive cilia. 

III. Strong, if not eonelusive evidence exists to show that these 
open into the blood eaj>illaries of the kidney. 

^ 1. Fig. 1 sliows a section of the newt’s kidney with nephrostomes 
appearing at various poitits indicated by the letter n. 

At the surface these have a diameter of about then passing 

inward show a slight funneMike enlargement to about *06"“"*. For 
this pait of its course th(‘ tube is seen to be made up of a ciliated 
epithelium, the cells of which are narrow, elongated, somewhat fusi¬ 
form, and have indistinct nuclei. Two of these funnels are seen 
uniting in a common tube, in tig. i, an arrangement stated by Spengel 
to be quite common. For the rest of its course the tube, having a 
diameter of ab^ut •024'^“’’, loses its distinctive epithelium and its 
walls are thin and structureless till it opens into the uriniferous 
tubule {u, L hg. 1). Figs. 2, 8 and 4 show sections of the kidney of 
the frog prepared similarly to those of the newt. As will be seen, 
these show openings or cavities on the ventral surface, about •035"'”' 
in diameter, lined with a distinctive epithelium and resemWing in 
every respect those just noted in the newt. The distance to which 
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they can be traced inward depeiid« on the favorablenens of the sec¬ 
tion. The one shown in fig. 3 extends inward for a distance of 
By tra<*ing the openings onward through successive sections we find 
them ])as8ing into a tube of an average diameter of ‘OH""", which con¬ 
tinues its course near the ventral surl'ace of the kidney {n. t. fig. 
The tube finally loses its distinctive structure and opens j)robabIy 
into the <'aj>illarios fiowing toward the vena cava inferior. This inner 
termination, however, it was found impossible to trace with certainty, 
though it was sought for wdth the greatest care through a large 
number of sections. Ilu* opening at the point of jun<*tio!i is undoubt¬ 
edly extremely small, so that the chances of finding a section in 
wdiich it could be traced with certainty w ouhl be few indeed. Tlie 
nature of the epithelium lining the nephrostome is shown in fig. 3. 
It is seen to be made up of large cuboidal cells having well defined 
nuclei and n^sernbling in size and shapes the cells of tlu* urinifcTous 
tubules, though they lack the striations wdiieh usually characterize 
these. At the opening on the surtaee the cells become fiattene<l and 
smaller and the ceil outline is less distinct. 

The nephrostomes of tadpoles were found to possess a similar <*pi- 
thelinm, but in the tadpoles the cells are more nearly like those of 
the uriniferous tubules than in the adult frog. 

^riie method of pr^^)aration of these kidneys and of those of the 
frog w^as to preserve in Mdller’s fluid 24 lirs., transfer to 05 per cent, 
alcohol and stain witli hjcmatoxylin. 

II. The cilia ap{>ear so plainly in sections that there can b(‘ no 
<loubt of their presence. Further evidence of ciliary action was 
obtained, however, by a<loption of the method })roposed by Nuss- 
baum (1, e.), which he (leseribes as follows : “Cddoroform the animal 
until respiration has creased. Inject in the body cavity 0*5 per cent, 
salt solution containing powdered carmine. Close th<^ body wall. 
Immerse the animal for 3 hrs, in Muller’s fluid and after 12~24 hrs. 
transfer the kidney to alcohol,’" 

As Nussbaum states, thm sections ot the kidney will tlien show tlie 
carmine distributed through the funnels and tubes, thus giving ]> 0 Hi- 
tive evidence that its fine particles have been carried i^w^ard by ciliary 
action. Such a section is shown in fig. 2. Ilaslam «tate^ (1. e.) that 
having placed properly dissected frogs in 0*6 per cent, sodium chloride 
solution in which finely divided gamboge w^as suspend<*d, no trace 
of ciliary action was in any case found on eitlier surface of the 
kidney.’^ In what way it was anticipated that the ciliary action 
would show itself is not stated^ but if is doubtful if the cilia of 
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openingB ho minute could produce current® or accumulations of par¬ 
ticles large enough to be seen from the surface. Applying the 
experiment of Nussbaum, however, at se\eii dilferent times to both 
male and female frogs of various sizes, ihr evidences of ciliary action 
previously described wei*e observed in every case. 

III. Our belief that the nephrostomes in the frog open into the 
blood capillaries of the kidney, rests mainly on the fact that sections 
prepared after Nussbauin’s method show that the carmine is present 
not only in the nepbrostomes, but in the blood capillaries and large 
Vidns which are near the ventral surface of the kidney. This is shown 
in both figs. 2 and 4. Applying the method of Nussbaum to the newt, 
we find the carmine invariabl v in the uriniferous tubules and not in any 
other part of the kidney. In the frog, however, the carmine is not 
found in the tubules at all but only m the blood vessels. This makes 
the evidence almost conclusive that the nephrostomes open into the 
tubules in the one case and into the blood vessels in the other. We 
need, however, to trace the tube directly to its termination before we 
can assert positively its connection, since it may be possible that the 
carmine could make its way into the circulation by some other course. 
Nussbaum states that by sections cut in glycerine he was able to fol¬ 
low directly the course of the carmine from the nephrostome into the 
blood vessel. It is very doubtful, however, if the evidonee from 
such sections could be relied upon, since the writer found that unless 
some fixative for the carmine was used the particles were scattered 
by the knife through every part of the kidney. To overcome this 
difficulty use made of a method for imbe<lding proposed by Prof. 
S. I. Smith. The kidiu‘y was imln^ddod in eelloidin, but instead of 
trying to make sections of this block by the usual method of cutting 
under alcohol, the block was reimbedded in paraffine. Prom this 
block, then, sections could be cut as usual with paraffine, and the 
eclloidm held all ]mrti(des so firmly in place that there could be no 
doubt that the place of tlie carmine in any part was that it bad natu¬ 
rally reached. From tig. 4, which represents a section prepared 
after this method, it will be seen that the carmine appears only in 
those blood vessels near the ventral surface. This was invariably 
true, and hence the conclusion that the nephrostomes open into the 
capillaries flowing into the vena cava. ^Phis fact, moreover, makes 
it quite unlikely that the carmine (»ould have entered the circulation 
in any other way than through the nephrostomes, for it would then 
be equally distributed through the blood vessels of the kidney. To 
test this point further, the vena cava inferior of a live frog was tied 
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just above the kidney before injection of the carmine. It was hoped 
thus to determine whether the carmine would enter the circulation 
through other vessels, if it were not supplied by the kidneys. Upon 
examination the particles were found to have entered the nephro- 
Htomes only a little way, and were not present in any of the blood 
vessels ; but, as the stopping of the circulation caused the animal to 
die very quickly, the test was not regarded decisive. 

It seems j)robable that if the nephrostomes connect with the blood 
vessels they would be reached by injections of the latter. As no 
mention is made by other writers of experiments of this kind, except 
that of the injection of the ureters by Haslara, this point was care¬ 
fully tested. The first injection was made through the vena cava 
inferior, the anterior abdominal being also opened. This showed 
only the blood vessels to be injected and no passage of the fluid into 
any of the nephrostome tubes. The second injection was made in 
the same w^ay except that the renal-t^nrtal of one side was tied so 
that if any extra pressure were needed to force the fluid into the tubes 
it might be thus supplied. The results were, however, like those of 
the first injection. The third injection was made through the renal- 
portal of a very large frog with the anterior abdominal opened. By 
this means the nephrostomes were successfully injected, the fluid show¬ 
ing plainly in the tubes and funnels and even coming to the surface, 
though it did not flow out to any extent. This result seems to place 
the connection of the nephrostomes with the blood vessels almost be¬ 
yond question. On seeking, how^ever, to trace tlie direct opening of the 
nephrostome tube into a blood vessel by means of sections, it was found 
as before impossible to do so with absolute certainty, though the con¬ 
nection was in many cases very close. Since the nephrostomes prob¬ 
ably sei*ve as lymph vessels, the openings into the capillaries must be 
small enough to prevent the passage of the blood corpuscles into them, 
so that, as before stated, the changes of tracing them witli eertaint}^ 
are few indeed. The experiments seem to teach that the passages 
inward from the nephrostomes can be reached by a current going 
toward the vena cava but are closed to one coming from it. This is 
difficult to explain if true, but needs further proof. The remarkable 
change of function which tl\e nephrostomes seem to undergo, from 
service as excretory organs to that of lymph vessels, gives rise, also, 
to physiological questions of much interest. It is not, however, the 
purpose of this paper to discuss these, since they call for much fur¬ 
ther investigation. It is the hope of the author that others may 
study these points and bring new facts to light. 
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A few points may be mentioned regarding the maerosoopio appear¬ 
ance of the nephrostoines. The writer found they could be seen 
plainly from the surface by staining the kidney in 0*5 per cent, silver 
nitrate solution from .3 to 6 minutes, l^y this treatment the nephro- 
stomes are made to appear like minute craters scattered over the sur¬ 
face. As noted by Hoffman, they are most abundant in the region 
medianward from the adrenal gland and are especially numerous near 
the large branches of the \ena cava. Fig. 5 is an attempt to repre¬ 
sent tlieir distributioTi and appearance, though it is difficult to do this 
by a drawing. The nephrostomes are represented by dots and the 
little circles indicate lighter spots on the surface which arc often 
mistaken for their o]>enings hut are in reality produ(*ed by tlie 
Malpighian cajisules showing through. The largest nuinher of 
nephrostome oj)eningH (‘ounted on any one kidney was 150. 

In conclusion the writer wishes to a(»knowledge his indebtedness 
to Prof. S. T. Smith, at whose suggestion the investigation was under¬ 
taken and whos(‘ valuable advice and assistance have been freely 
rendered during the work. 

Shoflfi©ld Biologicftl Laboratory, Jimo, 1891. 


EXPLAISIATION OF n.ATh: XXIV. 

Fig I DorHO'Vontral section of kidnoy of lyt^myctyhm f)// in thickness 

Fig 2 Ventral portion of dor'^o-ventral section of kidney of Hana Caienhmna. 9/^ 

in thickness. 

Fig 3. Siniilitr section siiowing single nephrostome. 0/i in thickness. 

Fig. 4. Similar section cntiie, sbowing the distribution of tho carmine in the blood 
vcHselfe 

Fig 5 Right kidney of T^am Catfshiaua, female Ventral view. 

a artery, h v. blood vessel, <. carmine; M. Malpighian capsule; n. nephrostome; 

n t nephrostome tube, u t urmiferoiia tubule; v i, largo vein leading 
to vena cava The ventral surface in tho ttguros is to the left, dorsal to 
the light. The carmine where not lettered is represented by black dots. 



XIX,—Noteh on^ the Fattna op tue Iblavd op Dominica, 
British West Indies, Lists op the SpKf iKS ohtatned 

AND observed BY G. K. AND A. H. Verriix. By <L E. 
Vkriull, 

The rollowin^T oollectioiis wore obtained by my brother and my¬ 
self duriiipf March, A})ril, and May, 1890, on the Island of Dominica, 
one of the Lesser Antilles, situated in Lat. 15” 18' to 15” 45' N. and 
Long. 61” 14' to or 30' W. 

This island lies approximately north and south, is of volcanic 
origin, rising abruj)tly from the sea, and is about 29 miles long by 
17 wide, the whole (Containing about 290 square miles. Generally 
speaking it is oofnj)osed of a high central ridge or (3rest running 
lengthwise, the crest itself being made np of a number of ])oakH, the 
highest attaining an altitude of about 5300 feet. 

From this central crest it Hlo])e8 down to the east and west in a 
sueoession of lower peaks and ridges with deep valleys and ravines 
hetw(‘en, many of which contain rapid mountain streams. Close to 
the coast these valleys widen, fre(picntly to (juite an extent, giving 
chance for sugar plantations, etc. This is particularly the case on 
the MTstern, or leeward side, where the slope is much less than on 
the windward, or Atlantic side, so that it is possible to cultivate the 
ground well up on the mountains on the former side. 

The vegetation of the island is of the most luxuriant type, cover¬ 
ing the mountains to their tops and consisting of a very great variety 
of trees, palms, tree-ferns, shrubs, vines, etc. The tree-f(‘rrih are 
very abundant and often twenty feet or more higl). Many of the 
trees reach a great height, while the smaller ones with tht‘ various 
vines and lianas form a network almost impassable unh*s8 a person is 
armed with a “cutlass’’ or “machete” almost invariably carried by 
the natives to cut their way. 

The temperature along the coast averages about 85” F. most of 
the time, but back in the interior, among tlie mountains, it ivs much 
cooler; so cool, in fact, that at night one needs a pair of good heavy 
blankets. The climate is also very damp, especially up in the 
mountains w^here, even during the dryest portion of tlie year, there 
is a succession of short, sharp showers every day, (»ach followed by 
Trans. Conn. Aoau.. Vot. VIII. 42 Acrh., 1892. 
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bright sunshine. In fact it not unfrequently rains from a clouclloss 
sky, so that one is no sooner dry from one shower than he is pretty 
sure to be drenched by another. 

This island appears to ha\e been but very little visited by rob 
lectors. So far as I am aware but one collection of any size, that of 
Mr. Fred. A. Ober, made in 18/7 fur the Smithsonian Institution, 
has previously been sent to this country (cf. Proc. V, S. Nat. Mus., 
vol. 1 , p. 48.). To this Dr, H. A. A. Nicholls subsequently made some 
additions (ib. vol. iii, p. 254). Another collection was, however, 
made there in 1H87 and 1888 by Mr. (tco. A. Ramage, the naturabst 
employed by the joint committee of the Royal Society and British 
Association for investigation of the fauna and flora of the Lesser 
Antilles ; and in IHOri Rev. K. V Taylor spent two weeks in Dominica 
making a small e(dloction (cf. Ibis, vol, vi, p. 157), 

The island itself presents many difficulties to a collector; for, aside 
from its being very mountainous and heavily wooded, as mentioned 
above, there arc no means of transportation for baggage, etc., except 
on the heads of natives; while the collector himself must depend upon 
his own legs oi one of the small, and not too lively, native ponies, there 
being but two carriages on the island and their use being restricted 
to the immediate vicinity of the towns and along the coast for a lew 
miles, as there are no carriage roads whatever in the interior, or 
crossing the island, and in many places even the trails are very poor. 

Our collections were, for the most part, made from four camps, 
as follows : at Laudat, a little hamlet at an elevation of about 1600 
feet, at the head of the lioseau Valley, and about ten miles from 
Roseau, the principal town on the island; at Spring Hill, situated 
on the side of the same valley at about the same elevation as Laudat, 
or a little less, and distant about three miles from the latter place; 
at Bass en-ville, situated on a high plateau in the interioi* of the island, 
about half w^ay across, and at an elevation of about 2000 feet; and 
at Lasswa, situated on the eastern or windward side of the island. 

Wo found the inhabitants uniformly kind, courteous, and anxious 
to help us in every way. Our thanks are ospccialiy due to the Gov¬ 
ernor of the Leeward Islands, and to the President and Members of 
the Oouncil of Dominica for their kindness in giving ns permission 
to collect there, placing at our disposal the house for the Government 
engineers at Bass-en*ville, and for courtesy in many Ways. We are 
no less indebted to the following named gentlemen residing on the 
island to Mr. James, the Inspectc^r of Police, for valuable aid in 
many ways; to Dr. H. A. A. Nicholls, well known by his oontribu- 
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tioiis to soienoc* from tlic faurm and flora of thin inland, for aiding un 
by his own knowledge of tho birds, the best collecting groundn, and 
much general information and help ; t<) the 15i«hop of the Roman 
('Catholic Church and hi« priests for their hospitality and aid, espe¬ 
cially in allowing us to enter the churches in search of some species 
of bats and the owl (A.fatnmea niifreHoenH Lawr.) ; to Mr. A. Davis 
lievicre and his brother Emory Reviere, of (Mark Hall, for their great 
kindness and hospitality while we were in the Layou Valley ; to Mr. 
Hennessey Dupigny, who aecjompanicd us part of the time, and to 
whose consummate woodcraft and knowledge of the habits of the 
bii'ds we ar(‘ in a large measure indebted for our success and for 
many valuable specimens, which we should otherwise have been 
unable to ]iroeure ; and to Mr. Arthur Ogilvy, Mr. A. Frampton, and 
Mr. Wm. Hellion, for many acts of kindness and aid. In addition 
to these above named gentlemen many others gave us much valuabh* 
assistaiK^e and all endeavored to make our stay there as pleasant and 
profitable as possible. 

For the working up and identification of the collections we are 
indebted to the following gentlemen :—to Mr. J. A. Allen of the 
Am. Mus. of Nat. Hist, for the idontiiieation of the birds and mam¬ 
mals, for certain notes on the same which appear in the following 
list, and for valuable advice on the nomenclature used therein ; to 
Prof. K. D. Cope for the identification of the Reptiles and Batraoh- 
ians, and for notes on th<‘ same ; to Mr. Sanderson Smith of the Am. 
Mus. of Nat. Hist, for the identification of pari of the Mullusca ; 
and to Prof. 8. I. Smith of Yale Univ. for the identification of the 
(h'ustacea. 


Notes on the Mammals. 

The mammals of Dominica are very few indeed, those indigenous 
being mainly bats, of which thei*e are several species that are quite 
common, but rather difficult to procure owing to their nocturnal 
habits. We procured but one, which Mr. Allen examined and says 
is probably Vespertilio nigricans^ at least it so nearly resembles it 
that he cannot see wherein it differs without having more material. 

These small bats, of this species or very closely resembling it, 
were very common about Bass-en-ville in the evening, hut though I 
shot several I lost all hut this one among the high grass and bushes, 
the light being very dim when they appeared, and in the morning 
we could never find any trace of them, they probably having been 
oaten or carried off by the crabs (P, defUata) which were always on 
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the watch for anything in the nature of meat that we might throw 
out. Besides tliese small hats we several times observed much larger 
ones of one or more species which I Hn})(K>se were some kind of 
fruit bats, but we wore unable to proeun^ any, as we never saw them 
except when it was <pute dark, too dark t<> shoot with any a<'ouracy 
at an object moving so swiftly and s<‘en for so short a time as they 
were when suddcuily darting across the narrow trail bordered by 
thick woods on each side. These large bats were seen almost ex* 
clusively at a short distance from the coast, and I think they are 
eonfined to the less elt'vated portions of the island. 

Besides the hats, there are found here a Hpe<*ies of ag<»uti and an 
opossum, or opossum-like animal, ealled “Mauarou” by the natives, 
th(> latter having been ititroduced, but both are now quite common, 
and the agouti forms ([iiitc aii article of diet among the natives, 
^rim common rats and mice arc exceedingly abundant, but wo saw no 
native ones at all. 

Zint oj Bird^s obtained and obs^nud, tolth Notes on their Hnbifu^ 

Nest8^ and E<j<js, 

* 

Pl.AlKh \\V, X.WI, XXVll. 

Thu followinif notes oii the Imbits are from tlio oombintxf obsurvii- 
tions o( toy brother, A. ]I. \ orrill, and myself. The deHcriptioiis of 
the nests .iiitl eif^s themselves, unless otherwise stated, I have made 
from the speeimenH aetually obtained by my brother and now in the 
Peabody Mtiseurn, but the not<>s on the nestinjf habits, etc., are 
mainly by him.* 

Unless otherwise stati'd the measuroments given were made from 
the fresh speeinnuis at the tiim* td collection, ami are given in inohes 
in the follownng order: length, wing, tail, extent. In some cases, 
where they may be useful foi eornparison, 1 have added measure¬ 
ments of the hill (expitsed eulmeu unless otherwise stated), and tarsus, 
both made from the skins. 1’he measureraents of the eggs are in 
decimals of an inch. In most eases 1 have given the measurements 
of several spocimeiis to show the variation. 

The sex was carefully determitied in all cases by dissection, and in 
one or two cases the previous conclusions with regard to the plumagb 
of the adult female are shown to have been erroneous. 

* As 1 di(t not arrive n. Uesmiea .mUl the l,,ttrr part o/ April, wheu tho brsedia* 
seBSOU was nearly over, wo toolc fow nests nflor my arrivsl. 
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Tho ideiititicatioij, an previouHly was by Mr. J. A. All<*n, 

whosL- authority is too woll known to admit of an^ doubt, even had 
he not been aided by many of Mr. Ober’s type-specimens. 

The list probably comjjrises very nearly all of tin* land birds, but 
comparatively few of the aquatic «pe<‘ich, as our lime was too ]inntc<l 
to warrant spending it on these latter, which arc, for the most part, 
much more widely distributed and better known. 

It is a rather striking fact that in*arly all of these islands have a 
nujuber of species of Passerine Birds }>eculiar to each, though repre¬ 
sented in the adjacent ones by closely allied species. Tin* entire 
absence of woodpeckers on this island, covere<l with trees, is anotlu'r 
pe(5uliarity. In a few cases we have add(*d species not previously 
known in Dominica to the fauna of this island, ami in several cases 
have taken sjiecies soon, but not idcmtified, by Mr. Ober. 

The vernaeular names, given in this and the folh>wing lists, are 
those used hy the natives and are eommonly in the Freneh patois of 
the island. When the native name was evidently <lerived from the 
French, yet differs materially from it, 1 have given the ))atois pro- 
nuneiation, expressed as well as possible by English spelling, with 
tbo^original French word and English equivalent in parenthes(*s. In 
many cases it has been im[) 08 sible to even guess at the original from 
whi<‘b the native wt)vd has eome, and in other cases it has umioubt- 
edly been derived from tlic Caribs, a number of whom still inhabit 
the island ; but, as both the Patois and Oarib languages are vvlolly 
spoken ones, I have only been able to preserve the sound, as nearly 
as possible, by phonetic spelling. The following abbreviations are 
used : Fr. = French, Pat. = Patois, Ca. - Carib, Eng. = Phiglish. 

It is a rather peculiar fact that the natives know nearly all tl)e 
birds and distinguish even closely allied species by different names. 
They also know and readil}^ recognize them by their notes and are 
generally able to identify the nests and eggs. 

The arrangement used is that adopted by the Amer. Ornith. Union. 

Order, LONQIPENNE8, 

Family, Larid^k, 

1. Sterna fuliginosa Qmoi. “Twar-oo” (Pat.). 

A number of terns, probably of this species, were se(*u at <lifferent 
times flying about the harbor at Roseau. Several other species of 
terns were' also seen but not near enough to identify with any 
certainty. No specimens of these, and many other marine birds 
were obtained, owing to lat?k of time, as has been previously stated. 
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Order, TUBINARES* 

Family, PmK’ELLAKim k. 

Much ha» been said and many htorien are told of the so-called 
“ Diablotin,” which the inhabitants of this island nay used to make 
its burrows and nests on tlu* mountain wineli is called Ml, Diablotin, 
the lii^heM peak in Dominica. All a^^ree, however, that none have 
been si^en then* for a lon^ time, twenty years or more, so that it is 
very diihcult to ;[ 2 ;et a goml deH<*ription of vvdiat this bird was like. 
Howe\er, tlie Kishoji oi the Roman Catholic Church kindly showed 
my brother an old book in his possession which contained a |>icture 
that showed the *‘Diabl<Uin ” to have been some sort of a petrel, but 
to what /^enus or species it lK‘longed it was im[>OHsible to tell. Fur¬ 
ther than this v\ o could learn nothing of importance concerning it. 
Very likely it was the same as the “Diablotin ” of (TUadelou})e, (cf. 
Auk. viii, p Cl). 


Order, STEGANOPODES. 

Family, J^IAETHONTlDJ^. ^ 

3. Phaethon davirostris Hrundt. 

Common. Hreeds in the cliffs along the (*oast on the leeward sidi^ 
of the island. Though no Hpeeimens wore taken there is no doubt 
of the identity ot this biid as they could be closely observed. 

Mr Ober took tliis species in the same localities where it was 
observed by us. 

Family, Pklki’anid^. 

11. Pelecanus fuscus Lmn. 

Abundant all thiough the West Indies. Several seen about the 
island. 

Family, FuKOATioAfi. 

4. Fregata aquila (Lmu ). 

Seen several times flying over, high in the air. 

Order, ANSERES. 

Family, Anatidai:. 

According to the natives, ducks of one or more kinds are sometimes 
seen, in the fall, in the Mountain Lake and fresh water streamy. We 
ourselves saw non© at all, 



/?, JEt Yerrilt—Fauna of the Island of Fowtnha, 

Order, HERODIONES. 

Family, A\iDRiD^. 

5. Ardea herodias liinn ‘*Orabipr noir,” Pat and Fr (Black Crab-onter) 

“ Black Crabier,” Pat Black <laulin,” Pal 

This bird wa« described to us under the above Patois names by 
Mr. llennossy Dupi|]^iy and others, and one or two were seen in the 
river at Bass-eti-ville, but no specimens were obtained. 

Though not observed by Mr. Ober in Dominica or Guadeloupe, he 
took it in nearly, if not all, the other islands visited by him, and Dr. 
L’Herminier records it from both Guadeloupe and Martini(pie in a 
“ Catalogue des oiscaux observes H la Guadeloupe par le Docteur F. 
l/Ilerminier, de 1827 d 1844,’’ given by Mr. Lawrence in connection 
with Mr. Obei’s list (Proc. [I. S. Nat. Mus., vol, i, 1878, p. 450). 

A smaller “ Black Crabier,” whitjh was described as being found 
in Dominica by several of the inhabitants, is probably A, ra^raleOy 
taken there by Mr. Ober. 

6. Ardea egretta Omel. “Aip^rett^,’' Pat. and Fr (Kgrct) “White (Janlin,” 
« Pat. 

Not particularly rare along the rivers, especially the Layou 
River. Seen several times in the neighborhood of Bass-en*villo. 
Though several were observed no specimens were secured, partly 
owing to the shyness of the birds thomselves and partly to our own 
lack of time, but I am very sure of tlie identity, as I am familiar 
with the above species, having seen and shot it many times in 
Florida. This bird w'as not observed by Mr. Ober among the Lesser 
Antilles at all, though “a large White Heron ” was described to him 
as visiting Barbuda, but Dr. L’llerminier records it from both 
Guadeloupe aud Martinique. 

As with the last species, the natives also described another 
‘‘White GanUn,” smaller than this one, which is ))robably ^1. atn- 
diiHssimay taken there by Mr. Ober. 

7. Ard6a vird8O0tl8 Liuu. “ Klaleo,’^ PhI. “ Greou Orabier/’Pal 
Biiioruks vtrmms (binu ); Taylor Lawr., and Scl T^sts 

Resident. Common along all the streams. Habits the same as in 
the IT. 8 . 

Irides yellow, legs and feet greenish yellow. ^ 18-^0K2S~25, bill 
tarsus 2. Sex? (from skin), wing 7i, tail 25, bill 2^^, tarsus 2. 
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8. Nyoticorax violaceus (Lmn) ‘Or^ibioi Pat, and Fr (Ornb-eater) 
“ Ni!a:ht Gauhn,” Pat 
Nyciau(int violacaa {Wnw) ^ Scl List * 

Oommon, but on account of its nocturnal habits not very often 
seen. Most of our s|)e<*imcnR were puxuired by Mr, Hennessey 
I)upi|<ny near Shawford in the Roseau Valley. 

Iris orauj^e, le^s and feet yellow, bill black. Sexes alike, young 
very different, somewhat resembling the young of X. Hyctlconur 
iKcrluH, ^ 20~l'J 4^~4J, bill U’l, tarsus 3*(‘). In other speeiiuenb, 
winu 1 li-llfi, bill PO-3-1, tarsus 3 4‘-3 5. 

“ Nest biult Hi Uio tnllcst tree^ Kggq jnle bluish green,”—(4 n v.) 

Order, PALUDICOLiE. 

Family, K at lid k . 

lonornis martimoa (Lnm.) ‘ Pouledeau,” Pnt nnd Fr (WnUa-heu). 
Pojphytw niftflimtiiA (Linn ), Lawi. List 

A bird described to us by seveial of the inliabitants under the 
above Patois name was very likely this species, a specimen of which 
was shot there after Mr. Ober’s departure but which was saved for 
him (Fr<)(. U. 8. Nat. Mus., vol i, 187H, p. 197). Said by those who 
described it to be rare. (Jiven from Guadeloupe and Martinupie by 
Dr. L’llerininter. 

Order, LIMICOLjE. 

Family, S<’C)LOi'A('n».«. 

10. Ereunetes pusillus (Lnm ) ‘ UdottHse,” Pat and Fr. (Smpe) 

Pvfumtt^s pftrifwatii8 (Tlhg) Lnwr List Birds Least r Autillna (P. TJ. S N M., vol i, 

1878, p 488) 

A sandpiper seen by us several times, but not procured, was prob¬ 
ably this species. Mr. Ober also observed a sandpiper here, “Spe¬ 
cies undetermined/’ which Mr. Lawrence referred to this species in 
his “ Catalogue of tln^ Birds noted from the Lesser Antilles by Mr. 
Ober.” Obtained by Dr. Nicbolls who states that it is “common at 
the mouths of the rivers during the hurricane months.” (of. Proc. 
U. 8. Nat. Mus., iii, p. 260). 

IL Aotitis maoularia (Linn) 

Tringoides mncnla^t iu\ {L\\m,), Lawr Lml. 

Rather comnion. Seen on the roeks in the beds of streams and 
along their shores. No specimens were taken from lack of time hut, 
T have no doubt of the identity of this bird, so familiar to every 
Nortli American collector. Also taken there bv Dr. Nieholls. 
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Order, COLUMBuSE. 

Family, CociiMmi).«. 

18. Coluniba COrensis GtuoI “Ramior/* Pat ami Fi (RiijgUovo) “Black 
liamier/’ Pnt 

Common in tlu^ heavy woo<1n in the interior and among the moun- 
taiiiH. Very arboreal. Mr. Ober Htates that it never touches the 
earth ” ; whether this be so or not we nevei observed it eveept while 
in the trees or on the wing. Feeds on the fruit and seeds of certain 
trees, particularly the gommier tree. Being excellent eating it is 
much hunted for food during the open season, and hence is very 
shy and hard to shoot. Its loud cooing, resembling that of the do¬ 
mestic pigeon, but much lomler, may be heard for a long distance, 
but even when one has carefully foliowe<l it up and stands beneath 
the very tree wheie the bird is, it is extremely diflicult to actually 
see it 

Sexes alike. Iris yellow fl[e<*ked with red, skin around the eyes 
orange, legs and feet dull e(»ral red, bill red at the base and yellow 
or born-color at the tip. ^ 

13 Columba leuoooephala biuu “WhUe*Uoaded Rammr,” Pat 

Rare. When lirst told of this biid by the native hunters I was 
inclined to think they were mistiiken, as I did not then know of its 
having ever been recorded from this or any of the adjacent islands, 
but they were very positive and described it well, but stated that it 
was very rare though found in the same localities and in company 
with the common “Ramier.” While at Bass-en-ville, however, I, 
myself, saw several specimens on the wing, the white liead showing 
very plainly. Though in spite of every endeavor we were unable 
to procure any, I do not think there is any doubt aboxit its identity, 
and am still in hopes of having one or more sent to me, at no dis¬ 
tant date, by our friends in Dominica. 

This species is also recorded by Dr. L’Herminier from (Guadeloupe 
and Martinique, the islands adjacent to Dominica, and lying respec¬ 
tively north and south of it, Mr. Ober records it from Antigua and 
Barbuda, but no furtlier south. 

14. Zen^jda martlnioana Bonap. “Tourterelle,” Pat. and Fr (Turtlodove) 

Abundant, but shy and retiring. Found principally near the coast, 
apparently not reaching to any great altitude. Like the Rainier ” 
and “ Perdrix ” it is much hunted as a game bird and, like the latter, 
is often kept in captivity. 

Tbaus. Ookn. Acau., Vou VIII. 43 Ackil, 1892. 
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SexeH alike IriH hrown, bill blaok, legh and loet led. 5 
6i-4-i-20; V la-Og-irf. 

15. Columbigallina passenna (Limi) “ < »rtoi uj,” rut and Fi “ (around 

I>3Vo,’ Kjijf 

Chuinasjielm pa^eitna {\Aun) ^ Lhwi and Si 1 Liwta 

Abundant along the edges of the eano^fields and m the roads along 
the eoast, |):irtieularly on the leeward side of the island Not found 
among the mountains. Quite tame and unHUHpieious. Many are 
captured and sold tor cage buds 

Sexes similar. Iris orange, legs and leet flesh-i^olor, bill brown, 
lower mandible lightei at the b}is<‘ ^7 7 

y 7i:~di-2l-lO; 7 di~2i. In all the syjetlinens, exposed 
oulmen tarsus in ^ 0*67, tarsus in y 0-61. 

16. Q-eotrygOn niontana (Imn) * “Peulnv rouge,’ 4 “Peidnx noire ” 

Pat and Fi (Uod Ptutiidge Blatk Paitndgo} 

Rather <'omnion in hea\)^ woods, particulaily neai the streams and 
rivers. Found mainly among the mountains Like the “ Ramiei ” 
it is much hunted as a game bird and is consequently sby. Tlu* na 
tive name of ‘‘ Perdrix ’’ (Paitndge) is \ory appropriate, as it is very 
terrestiial in its habits, spending most ol its time on the giound, 
frequently running instead of dying to avoid danger, and in many 
of its habits and general appearance it more resembles the quails or 
yiartridges than the doves. 

It is a very quiet bird, rarely giving ntteram e to any sound. The 
dark colored (perhaps immature), female is much less frequently 
shot or seen than her more brilliantly colored mate.*** Of the seven 
specimens in our collection only one is a female and dark brown, 
while the six males are all in the red ydumage. Like the last it is 
frequently kept in captivity as a cage-bird. 

Ins of the male varies from orange browm to yellow brown or 
ocher yellow, in the female it is yellow. Legs, feet, bill and naked 
skin surrounding the eyi*, pink in th(* male ; darker red in the female 
when in the brown plumage ; -lli-e-al-lQi. 

“ N©»t built ou or soar the grouud, geneinlly of a few loaves loosely put together 
Higgs slightly tinged with buff, rosemblmg tliose of Bonusa tmhellus (A H v ) 

♦ The adult fomale has been desciibed hh like the uu^le, and the dark-brown 
plumage given as that of the young (Eidgway, Man N A. Birds), but natives sajt 
that the female is always brown, and oui small serios seems to boar out this assertion, 
fo! though I looked partk’ulaily for^a red female or a brown male, I never found 
either Mr Cory, too, describes the sexes ns different in his “Birds of the West 
Indies (Auk, voL iv, p 119) 
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17. Q-eotrygOIX XiayStaoea (Tcmm) ** Perdnx koeflonpf/’ Pat (probably 

from Fr. Perdrix croiaflant, Crescout I^artridfijG.). 

The inhabitants told us of a “perdnx” railed by the above Patois 
name and stated that it W’as found in much the same localities and 
had habits very similar to the form(‘r s))ec*ies but was much rarer. 

Before I arrived one was shonn to iny brother, by Mr. Hennessey 
Dupigny I think, but it was so badly shot and injured that my 
brother, not realizing at the time its rarity on the island, did not 
preserve it. Though T saw no specimens myself, I have no doubt 
from the descriptions of my brother and Mr. Dupigny that the 
Dominican “ Perdrix keosong'’ is the above species, re(‘orded from 
both (Guadeloupe and Martinique by J)r. L’Herminier, and taken on 
the former island only, by Mr. Ober, and according to him, there 
called “ Perdrix croissant ” from the white orescent-shaped mark 
under the eye. Also given from St. Lucia and C4uadeloupe by Mr. 
Cory (Auk, vol. iv, p. 118), and taken at Martinique by Mr. W. B. 
Richardson (ib. p. 96). 

Order, RAPTORE8. 

Family, Fau’ontu.k. 

18. Buteo latisSimUB (Wila) “Mulfcenee,” Pat 

Buff'o pmnxyb amciis Luwf and Scl Lists. 

Common, widely distributed, and much more tame and unsuspicious 
than in the United States. We found it particularly^ common in the 
vicinity’^ of Bass-en-ville. Observed from the time we arrived till we 
left. In several of the specimens taken, the stomach contained 
nothing but large caterpillars. All our specimens, six in number, 
were in the fully adult plumage. 

Sexes alike. Iris white, 15^-1 ^ 15^-10J-G^-83 ; 

15i-10|-6J-33. In all specimens ; bill, cere to tip, } ; tarsus 2. 

10. Palco COlumbariUS Linn, *‘Nonnetto,” Pat. and Fr (Osprey); “One 
Gue,” Pat, “Killco Killeo,” Pat; “Mountain Hawk,” Wnf? 

Rather nire but generally very tame. Neither Mr. Ober nor Mr. 
Kamage took this bird in Dominica, nor is it mentioned at all in Mr. 
Lawrence’s List of the Birds observed among the Lesser Antilles by 
Mr, Ober, and Mr. Taylor does not mention seeing it anywhere 
among the West Indies, all of which seems rather strange, as we 
took two specimens, a pair (Mar. 1 and April 12), and saw others, 
and my brother found its nest, proviiig it to be a resident, at least 
during the breeding season. Dr. 1/Herminier, however, gives it 
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from both Guadeloupe and Martinique, it wan also taken in the latter 
island, by Mr. Richardson (Auk, iv, p. 00), and at St. Kitts by Mr. 
C. 8. Winch (ib. viii, p. 48) and recorded from the Greater Antilles 
and Grenada by Mr. Cory (ib. iv, p. 48) 

Apparently it is mainly <*onfined to the mountains, as all we ob¬ 
served wore seen at quite an altitude, and the common English name 
is ‘‘Mountain Hawk,” while the other names, with the exception of 
the first, are also applied to the following species. 1 am at a loss to 
account for the name “Nonnette” (Osprey) as applied to this bird. 

Iris (in 8})eoimen8 taken), brown in the male, red in the female ; 
legs and feet yellow; bill dark horn-color, lighter at the base. 

Eggs all badly incubated Breeds m hollow trees or oir cliffs (a h v ) , 

iW. Faloo oaribbaearum Omol ‘Guo Ouo,” pat , “ Killce Killco ” Pat 
7\muncuius aparvertm anitUarum (Ginel), Lawr List 
Tinmnculus carthhmrum (Gmol); Scl List 

Rather common, but not abundant. It much resembles F. sparm- 
riu8 in its habits and notes. It is a rather peculiar fact that all the 
specimens obtained, four in number, were males. Taken from Ajiril 
14 to May 24. 

Irides brown; cere, eyelids, feet and Ursi,orange yellow; bill bluish 
grey at the base, black at the tip ^ 11-6 
114 - 68 - 5 ^. In all specimens, tarsus li, bill (cere to tip), 

21 Pandion hahaetus carolinensis (Gmei} Kinh HhwK 
Pandwn hahtftu^ (Lmu ), Lawr. l4ist 

Seen several times flying ovei 

Family, HiHigiile. 

22. Strix flammea nigresoens L«wr “Shawah,” Pat (probably from 
Fr Ohat-huant, Scroecli Owl), “Owl,” Kug 

Rather rare. Like the European species, it is found principally 
around old deserted houses, in the church towers, and similar places, 
where it also breeds. This bird, like many of its family elsewhere, 
is regarded with supeistition by the natives and looked on as a 
“ Jumbie Bird,” or one possessed of evil spirits. 

Sexes unlike. Irides dull, yellowish brown ; feet and legs dark 
brown; feet and toes very sparsely feathered ; bill very light yellow. 
$ (from skin), wing tail^tj, tarsus 2. 
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Order, PSITTACI 

Family, PsiTTACin^fc. 

28. AmaZOna augUSta (Vij?) *‘Cjoeroo,” Oa 

Chrijsot%8 axi>guaia(V\%.), Lawr and Scl LibLh 

Common in the interior and on the windward side of the island 
where it is found among the mountains at quite an elevation. This 
beautiful bird inhabits the thickest and most impenetrable forests 
where the mountain paints and goniinier trees grow, the seeds and 
fruit of which, together with the young shoots of the former, make 
a large part of its diet. 

They are much hunted for food during the time the game law^ is 
oif, being then occaf^onally for sale in the market at Roseau, conse¬ 
quently, though common in the particular localities where they live, 
they are exceeding shy and diftieult to procure. Even when within 
gunshot it is very hard to distinguish their green and purple plumage 
among the dense foliage of the high trees. They are generally 
found in small Hooks or in pairs and are not infrequently seen Hying 
over at a distance. As Mr. Ober bas observed, their calls are beard ^ 
mainly for a short time in the early morning and towards evening, 
and when disturbed, as by a gunshot. Their notes are mainly a 
shrill whistle, a sharp scream, and a series of crescendo yells. 

When kept in captivity, as they sometimes arc, they make 1 airly 
good talkers. According to the natives, the nest is generally built m 
a bole at the top of a dead palm, but it is very rarely found ; one old 
(Jarib, a man who had spent liis life in the woods, said he had never 
found but one. 

It was mainly to procure these truly Imperial l^arrots, so seldom 
seen in collections, that our trip was made to Bass-en-ville, wliich is 
a single bouse in the primeval forest, and only to be reached by one 
of the worst trails I have ever traveled, and I have spent a number 
of months among the Sierra Nevada Mountains. This trip, however, 
well repaid us for our trouble, as it was there that we took many of 
our best birds aVid other specimens, but though parrots were seen 
nearly every day, and we were accompanied by Mr. Hennessey 
Dupigny and another hunter, our united efforts secured but two of 
these shy birds in the ten days w e were there. 

One of our specimens is a female and the other was so mutilated 
by a shot as to render the determination of sex impossible, but they 
are alike in plumage and I can see no difference between them and 
Mr, Lawrence’s description of a male taken by Mr. Ober. 



526 G, JK Verritl—Fauna of the tdand of Dominica, 

Iris red; bill dark horn-color with a lifl^ht spot on each side of the 
upper raandible at the base ; legs and feet dark brown. 9 21-11 
; sex undetermined* 

24. Amazona bouqueti (Wagl). “ Perroqtiot,’* Pat and Fr (Parrot) 

Parrot sp ?; Lawr. Lifll 

Chrywtis nirholln I>awr ; Proc U. S Nat Mua. HI, p. 264, 1880 

Ohrysotis bouqueti (Waj^l), Sol last 

Found in the same localities, but apparently much rarer than 
the “Cieeroo” and like it very wild and difficult to procure. 

Generally seen in rather larger flocks, otherwise the remarks with 
regard to the habits and notes of C, aagmta apply equally well to 
this species. The notes of the two species can generally be distin¬ 
guished by a person familiar with them, hut the difference between 
the yells of two parrots is something very difficult to indicate on 
paper. These latter are also said never to become good talkers. 

We sueoeedod in ju’oeuring but one specimen, a male. Mr. Ober 
did not take this bird at all, though lie mentions a parrot “ about 
"" the size of our North Carolina Parrot but more robust”; but in 
1879 and 1880 Dr. Nicholls sent two small collections of Dominican 
birds to the Smithsonian, and among them were three specimens 
that Mr. Lawrence described as (7. nichollei^ giving several differ¬ 
ences between it and G, cyanopie (Vieill.) and G, houqueti (Hechat). 
Our specimen agrees very closely with his description in all points 
hut one. Mr. Lawrence says ‘‘ the breast and abdomen are tinged 
with yellow ” and mentions this as one of the differences between 
G. nichollsi and G, bouquet but in our s]>ecimen the abdomen is 
green with many of the feathers dull red at the base and there is a 
hand of scarlet f of an inch wide, extending across thf> upper part 
of the breast, and half way around to the back on each side, and 
below the band, in the middle of the breast, are two or three 
scarlet and yellow feathers. In the specimens at the Am. Mus. of 
Nat, Hist, this band is entirely lacking. Mr. Cory, however, in his 

Birds of West Indies,” 1889, p. 186, mentions a “ patch of dull red 
mixed with yellow on the upper part of the breast joining the 
throat”; but our Bpeeimen differs from his description in having the 
red, wing speculum covering three instead of two feathets and in a 
few other points and he does not mention the red on the base of the 
abdoniinal feathers nor the dark blue on the outer webs of the 
primaries and outer tail feather, so that in some respects our bird 
more resembles his description of (7. nersicolor (MttlL). 
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Ju<lging from the variouH de«criptiotiH and our own npecimen thin 
H|H‘cies itt Hubjoct to great variation in plumage, pcrhapw due partly 
to Hex, age, and season, 

IriN <»range ; bill light horn-oolor, running into blaek at tip of 
upper mandible ; legs and feet brown. (from skin), wing 9^, tail 
tt, bill (chord of culrnon from cere) 1.20. 

Order, COCCYGES. 

Family, Cot ulidj:. 

25. Coccyzus minor (Umol.). ^‘('ouIuvoh^ou,” pat; “ Coufouniioc,” Pat. 

(Fr. Ooucoii iuanio(L‘, Manioc or Cassava, Cuckoo). 

Coccyzw 8erun(,hMym\\.\ Tayl. List. 

Not uncommon, locally <piite common, as at Basb-en-ville, where a 
tmmber were seen and heard and several taken. 

In habits and notes it much resembles our common Yellow-billed 
(hickoo ( V, ainericanus). 

Iris brown or red ; up]»er mandible black, lower mandible yellow, 
black at the tip ; legs and feet black. Sexes alike itj jdumagt*, 
female apparently larger than the male. 


Order, ALCYONES. 

Family, Aloedinid.«. 

20. Ceryle alcyon (Linn.), “OalbaBcjo,” Pat 

Rather rare and shy. Seen several times. Though no specimens 
were obtained it was undoubtedly this species, which Mr. Ober also 
saw but did not take. 

The natives insisted that there wore two entirely different birds, 
both called by the above Patois name, and stated that the other was 
rare and had a long bill with teeth or notches along its sides, but 
the description was so imperfect that it was impossible to tell what 
bird it was, and though we used every endeavor and offered a good 
price we were unable to procure any ; still 1 am in Lopes that one of 
our friends who helped us to secure so many rare birds, may yet send 
us one of these, which I am sure from the description given us is 
something unlooked for in the fauna of this island, 
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Order, MACROCHIRE8. 

Family, Mk'KOpodi dA':, 

27. Cypseloides Xliger (Gmol ) “ lluondelle,” Put and Fr (Swullow) 

Not so common as the following species, though generally seen in 

the saTue localities and at the same lime, hut usually flying much 
higher, and so is liiore diflicult to procure. Two specimens only 
were obtained. Neithci Mi. Oher nor Mi. Ramage procured this 
bird in Dominica, though the former gentleman speaks of seeing 
“a species of swift intermediate in size between the small swift and 
the large martin,” whicli was undoubtcilly this bird. 

Iris, bill, legs, and feel black. Sex ? 

28. Chaetura domimoana Uwr ‘Mhioudelle,” Pat and Fr. 

Given proviuionally iin Chafunt polmta (Temrn ) by Mr. Luwreni e ni hiH list Aftci 
wards dertcnbod as above. (Ann N Y. A<*ad Sci , vol i 1879, p 2^)6 ) 

Very common and widely distiibnted. Partimilarly abundant 
near Spring Hill and about the head of the Roseau Valley. Also 
seen in numbers at C’asata Garden and at Bass-en-ville. As Mr. 
Ober states, they generally appear for a sboit time after a rain and 
then disappear again. 1 can sei' no trace in our specimens of the 
whitish edging to the upper tail coverts mentioned by Mr. Lawrence. 
Very likely it is a seasonal variation. 

Sexes alike. Iris and bill black, legs and feet brown, 

If-lOi; 4^4^lS-10i. v.4S-4,\~M-I()^ ; 

Tarsus m all specimens. 

Family, Trocuiuo/K. 

29. Eulampiajuguloris (Llun) “Fou Fou Mardet,” Pat (Fr Fou Foii, 

Crazy Crazy, iii alluftfon to ihoir e<veutnc motionn wbilo on the wmg) 

Common, though rarely found in the immediate vicinity of the 
coast. Its principal range seems to be from 500-1500 feet elevation 
and in this belt it is very common^ especially in the plantain, banana, 
and lime plantations where it may be seen hovering about the 
flowers, percliing every now and then on some convenient leaf or 
twig to rest and preen itself. Like all of its family that are found 
on the island, it is very tame and permits a close approach. 

Formerly many of this and other species were slaughtered for 
millinery purposes, but of late years they have been strictly pro¬ 
tected by law,- Mr. Taylor speaks of finding this bird in Dominica, 
but less commonly than the following species, whereas our expert- 
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enoo was dimstiy the rtjterse, this species outnumbering JE holo- 
mricem^ I should say, by at least four to one, an<l closely approach* 
ing exilis in numbers, so that it may have increased since he was 
there. He also speaks of its frequenting “thick shady places,” a 
habit that we failed to observe. 

The females closely resemble the males but the colors are not 
quite so brjghl, particularly the orlmitton on the throat and breast, 
and they seem to be slightly smaller.' The bill (exjmsed culmen), 
varies greatly in lerlgth. Iris, legs, feet, and bill black. $ 

bill ’92; bill *86 ; bill 1*03. ? j{- 

li-7, bi/l 1*04 ; bill *97 ; 5-3^1 bill *8.5. 

‘Neat (tlwaya placed at a considerable distance from the ground. One taken 
April 9th was fully sixty feet from the ground m ti oatalpa tree — (a h v ) 

This nest, though entirely iinjshed, contained no eggs and evi¬ 
dently had not been used. It is saddled on a good sizt'd crotch (the 
main branch inch in diameter), that gteu in a nearly horizontal 
position. The nest is very compact, slightly elliptical in shape on 
top, and composed of the brown scales from tbe leaves of feins, 
probably mainly tree-ferns, with a few large pieces of grey lichens 
on the outside, mostly near the bottom. The bottom is covered 
with greenish white down, probably from young fern leaves, and 
the whole nest is very firmly fastened to the branch by the same 
material, running entirely around the twig. Inside, it is lined with 
dowm from the silk-cotton tree. From side to side, in the largest 
place, rt measures 24 X 14 and is Ij high. The cavity is 1^X1 on 
top and 4 deep. Plate xxv, fig. 1. 

80. Sulaznpis holonerioeue (Lmn) ‘^Fou Fou Tdto-longuepat and 
Pr. (Orazy Orazy Long*head) 

Not so common as the preceding, found at a rather greater ele¬ 
vation (about 750-2000 feet), and principally on the windward side 
of the island, though by no means rare on the leeward side in certain 
localities. In common with the last and B. efelHs it is particularly 
fond of the plantain and banana patobes, which were our i»rincipal 
collecting grounds for these three species. 

Mr. Taylor sUtes that be found this the most abundant humming¬ 
bird in Dominica, but according to our experience it was the least so, 
with the exception of T, iieolor, which was not observed by him, 
so that it seems as though this species mUst have greatly decreased 
or the ntbers increased since he was there^ which well might happen 
in the twenty-seven years between his visit and ours. 

ToAsa. Coxa, acau., Vol VtfU ' 4i 


Apoiii, 1802 , 
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Sexes much alike, but the male rather brighter than hin mat^e. 
Iris, bill, leg, and feet black. As in the last species tbo length of 
the bill is very variable. The measurement given in all cases is the 
chord of the exposed culraen, ^ bill ’80; 4|-*2-i^~l 

bill -82; bill -96. $ 4}-2|-i ,^-6, bill 1.01. 

“N©»t generally a deep pouch-shaped structure fastened by one side to a perpen¬ 
dicular twig, generally at some height (20-40 feet), from the ground ”—(a ir v ) 

Five nests are in the collection. 

One taken at Laudat, April 10, contained no eggs, is pouch-shaped, 
fastened to the upright stalk of a plant, and is composed of*the fitie, 
brown scales from ferns, mentioned above, with a number of pieces 
of bark and leaves, from the plantain and banana plants, bung 
loosely on the outside, the whole Wbing bound together by cobweb. 
It is high and Ij in diameter at the U)p, continuing the same sue 
to within an Inch of the bottom and from there tapering down to a 
point. The cavity is if deep and | in diameter. 

The second was taken March 28, and contained two young. This 
is like the last except that it is completely covered with pieces of 
plantain or banana bark and leaves. It is 2-^ high and 1^ in diameter 
across the top, sloping gradually down to the bottom^ which is I 
across. The cavity is Ij^ deep and 1 in diameter across the top, 
Plate XXVI, fig. 2. 

The third, taken April THh, contained two fresh eggs. It is pup¬ 
shaped, saddled on a small twig inclined upwards at an angle of 
about 30°, and is composed like the two already described. It meas¬ 
ures 14 ^ across the top and is Ij high. Tlie cavity is i across the 
top and } deep. The eggs are dead white, elliptical in shape, and 
measure ’51 X’34 and -SOX’SS. Plate xxv> fig. 2. 

The fourth, taken April I5tb, also contained two fresh eggs.^ It 
is cup-shaped and composed like the former ones but with a little 
down from the silk-cotton tree for inside lining and very few pieces 
of banana and plantain leaves on the outside. It is ^ high and 
across the top, slojiiug down to a point at the bottom. Tim cavity 
is J depp and i in diameter. The eggs are like the above and meas¬ 
ure ’46K*29 and *47x80. 

The last nest contains two eggs. It is <'up-shaped and composed 
like the ^hird. It measures high and 1 | aoroae the top. The 
cavity is^ deep and I across the lop. The eggs measure ^51 Xj*33 
and •$! X ‘il4, color and shape like the former ones. Plate xxvi, fig\ 1 . 
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81. Thalurania blcolor (Gniel) •* Kou you BIou,” Pat and Fr (BIu« Oa/y 

Ora^y) 

Thaturama fmykn , Lawr and Bol. Lists 

Rathei mimniori. Found mainly at a oou8iderablt^ elevation and 
in the heavy w<x>dK, We never took it at an elevation ol le»8 than 
1200 foot and apparently it rarely, if ever, descends to the lowlands. 
Taken in the vicinity of Laudat, at Pi’ovidence (Mr. Hennessey 
Dupi^ny’s plantation near Laudat), and near BaHH-'cn-ville. This 
beautiful bird seems to prefer the seclusion and shade of the deep 
Hoods to the sunshine and warmth of the plantations and clearings. 
In some little opening among the thick mass of trees, vines, lianas, 
etc , that compose the forests of this island or along some mountain 
trail that runs through the deep woods, it is generally seen, either 
hovering about some flower, sitting pruning itself upon some twig 
or stem, oi darting past so swiftly that one sees but a gleam of 
burnished blue and green. It is rather solitary in its habits, more 
than one rarely being seen at a time* Only one female was obtained, 
at Bass-en-ville, May 19, and no others were met with, though nine 
males were obtained and several others seen. Tlie males too were 
observed about the nests and sitting on the eggs, but no females. 

Sexes very different in plumage. Iris dark brown or black; legs 
and feet dark brown; upper mandible black; in the male the lower 
mandible is white, black at the tip ; in tbo female it is dark brown, 
slightly lighter at the base and black at the tip. % 

In all the male specimens the exposed cUlmen measures 0*65 and 
in the female it is 0’69. 

“Thisji^ird builds tlie handsomest neats of all the hummers on the island It is 
usually built close to the ground, never more than a few feel from it, and generally 
placed 11 ) a large hrake-like fern. A number of sets taken, oil at a groat elevation, 
2000-2500 feet H v ) 

One nost, taken April 12, contained *‘two badly incubated eggs.” 
It is fastened to the fixmd of a fern, and composed mainly of a fine, 
short, greyish brown, vegetable fibre, much resembling fur, and a few 
brown fern scales. On the outside are fastened a few small pieces 
of gray lichen aed the whole is fastened together with spider-web or 
something so closely resembling it as to be indistinguishable without 
caieful microscopic CJ^amination* It measures If across the top, 
in height, and the cavity is f deep. The eggs are dead white, 
nearly elliptical^ and measore •46X’«0 and Plate xxvi, 

fig. 5. 
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Another nest^ taken April 14, cmitaining one fresh egg, ih situated 
on a twig and much like the last, but slightly lined with silk-cotton, 
and IS well covered with small pieces of lichen, each placed with 
the natural side, of a light greyish green, out. It is If across tli© 
top, 1J high, and the cavity is | deep. The egg is like the last two 
and measures •54X*87. Plate xxvi, fig 4. 

A third nest taken near Laudat, March 28, with two badly incu¬ 
bated eggs, is placed in the crotch of a fern frond, but varies from 
the other two in being ctmiposed, on the outside, of the brown scales 
from stems of ferns with no pieces of lichen, and the inside is v^ry 
thickly lined with down from the silk-cotton tree. This one meas¬ 
ures across the top, In height, and the deptli of cavity is J. 
One egg is too badly broken to measure, the other is •49x*‘^2. 

82. Belloxxa exllis (Gmol) “Fou Fou Bequar,” Pat (Poaaibly from Pr. 
beaqu^, a bsak full) 

Orihcrhynchm ma«(Umel), Tayl hawr, and Sol List 

Very common and widely distributed. Though most abundant in 
the low lands and near the coast, it is also found commonly among 
the mountains and we took it from every camp. According to our 
experience this pretty and diminutive species is the commonest of 
the huumierM in Dominica. . 

Hexes unlike. ^ exposed culmeu *31, bill (from rictus) 

*68. ? ex|>osed culmen *48, bill (from rictus) *71); 8^ 

If-li, exposed culmen *4i, bill (from rictus) 67. 

l^e nests of this species vary c-ousiderably in composition, shape, 
and mode of attachment. There are nine nests in the collection, no 
two just alike, the only characters common to all seem to^be the 
presence of more or less brown scales from feme or tree-ferns used 
in the composition, and the use of spider web, or some very similar 
material, in greater or les^ <|uantity, to bind the nest together. 

Generally the nesl is composed mainly of tho fern scales, with 
more or less silk-cotton for a liirifig^ it being entirely absent in only 
two out of the nine nests, and in three it constitutes about half the 
total bulk of material. In a number it is also used on the outside, 
in small ^amities, to help bind them together. Six nests are more 
or less ornamented on ttie outside with pieces wf lichen, after the 
manner of \ T. Wco&n In bpe of the other nests the lichen is re¬ 
placed by small pieces of brown bark and to one where lichen is 
present tliero ahs also a few pieces of dark »w>ss. (Plate xavi, 
fig. 0), 
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The ftize in pretty coimtant but the shape varies more or less 
according to th<* locatioti. The usual form is cup-shaped or some 
modification of it. When saddled on a horizontal twig the sides 
are generally straight and when in a crotch or on an upnglil 
they generally slope somewhat. The diameter across the top is 
about IJr, three are l| ; the height varies from IJ to Ig, with the 
exception of one particularly shallow one that is only J Ingh. Tlic 
cavity varies in depth from to the average being about and 
in diameter across the top, from | to J. 

The mode of attachment and location is quite various. Two ar(* 
saSdled on horizontal branches, one of them at the junotion of two 
smaller twigs ; two more are on twig'i inclined upwards at an angle 
of about 45"^, one at the branching tip and tlie other at a eroteh ; one 
is in the eroteh of a fern leaf, a >eiy pretty and compact nest, 
thickly eo\ered with spider-web and line<l with silk-cotton (Plate 
XXVI, fig. 8.); another is fastened by the side to two twigs near their 
junction with a larger bmaoh ; anothei is fastened to the stem of 
a drooping leaf ; and still another by its side to the stem ot a vine 
at the junction of two leaves. 

The eggs are dead white and elliptical in shape, like those ot the 
other hummers. We never found more than two in a set. One set 
of two, taken April 13, were slightly incubated and nieasuie 
and 6ix*32; another, taken three days later, had only one egg, 
fresh, meajsuring •47X’3it ; and on March 14 another nest contained 
two badly incubated eggs, one only saved, '47X’»n ; and still an¬ 
other taken more than a month later, April 10, also eoniained t>\o 
eggs badly incubated, so that only one was saved, measuring -45 X '31. 
Evidently the breeding season varies much. 

Order, PASSERES. 

Family, TvaANNiDJi. 

88. Tyraimus rostratus Scl, cpip^ree,” Pat (from the uoto) 

Common locally. We found it <iuite plentiful at Bass-en-ville and 
all up and down the Layou Valley, but rare in the Roseau Valle\. 
A very noisy and lively, but suspicious bird. It delights to peieh on 
the top of some dead free and utter its loud cry of pipiree, pipiive,’’ 
every now ftud again darting into the air after some passing insect. 
Its general habits much resemble those of our common Kingbird 
(y. tyrmum). 

f5eX0« much alike. Iris brown; bill, legs, and feet black. S 10-5- 
3^-16; 10-5-4-15; l0-4f-4-15f $ 9f-4|-3f-184 ; 9|-4^-3j-J6. 
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Myiarchus tyrannulus oberi (Jiuwr) “U boiio Gotot,” Pat. (Fr. 

Orost^te, Large head). “Soloil Couchor,” Pat. and Fr. “Sunset Bird,” Eng. 

Myimchvn, sp. ?; Tayl Idst Aflorwarda referred to aM. crylhrocenus. 

Mynachus oheii Lawr.; I*awr, List 

Mymrhis tyrunmlus (Mtiller) ; Sol. Lmt 

Kather comniou in certain localities, as at Bass-eipville, but gen¬ 
erally very sby and susjncious. Mainly con6ned to the uplands and 
luotiutains. (jlenenil habits and note somewhat resemble those of 
M. crinitui. The uainos “Soleil (Voucher” and “Sunset Bird” 
come from its ntlering its cry at about sunset. 

Se\c8 alike in j)liunage, female apparently slightly smaller than 
the male. Iris dark brown ; bill, legs and feet black. 0jj-4~3j- 
13i; 0^4-3j-.12. $9-t-3M2; ; H^3S~3i. 

In all our specimens the bright. ferruginous extends along the 
entire lengtii of the inner web.s of the tail featht^rs, instead of being 
continod to their outer iwo-thirdh as given by Mr. Lawrence in his 
original description (Ann. N Y. Acad. 8ci., vol. i, p. 48). 

The color of the ventral surface is very variable, grading from 
light, but bright ami pure, yellow in some to dull white, niorely 
waslied or tinged wdth yellow, in others. This variation is ap})ar- 
ently not due to sex, season, or locality, as two males taken within 
throe days of each other, at the same place, show as much variation 
as any. 

33. Blacious brunneioapillus Lawr. “Gobo-moucho,” Pat and Fr. (Fly^ 
catcher). 

Common, partictdarly ahiindaut in the heavy woods fringing the 
main road up the Kost^au Valley. An inhabitant of the mountains 
rather than the lowlands, seeming to generally prefer the deep, high, 
woods and tlieir borders to the more open groves and plantations'of 
less elevated parts of the country. 

Sexes similar. Irides dark brown, leg* and feet brownish black, 
upper mandible black, lower mandible light yellow. ^ 

In all specimens, bill tarsus ^ to 

The only nest obtained was taken with two fresh eggs, April 16. 
It was placed on a dead limb and is a very frail, loose«!ltfHoture of 
bark, pieces of banana or plantain leaves, stems, and ix)ots, 2 inches 
in diameter and f high. 

The eggs are white with a ring of confluent spots amj blotches of 
a deep reddish brown and a few of lilac, about the large end, in one 
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egg completely covering thin end; the other in not so heavily 
marked and has a few small spots and blotches over the rest of the 
surface. They measure ‘74X‘^t» and .76 X o5. Plate xxv, tigs. 5 
an<l 6. 

86. Elsenea pagana martmica (Tjuin) ‘ Chcwo^'k,” Pat {Uom the noto) 

FMiinea marttmca (Linn ); Tayl, Luwr , an4 S(‘l Lists 

Common. Generally found at <piite an elevation. In habits it 
much resembles our Pcwee {Sai/ornis plundjc). 

Se\CH alike in plumage. Iris dark brown ; upper mandible dark 
horii-eolor, lower mandible yellow, running into <lark horn at the 
tip; legs and feet hlack. <<: 

II); 7~:M-23. 

“Nest JVMenibles that of EmpUlonax mminnih Kggs very vnnablo GoiioimHv 
wl»ito, ppotteil jiboiit ttio larp^er end with lilac and brown Somotmios eloseh resein 
bling those of tlie ‘ Tcotoen ’ but larger ’’—(a u v ) 

A nest in tin* oolleotion, taken Ajml 16th, contained three fresh 
eggs. Jt is compactly built of dry stems, line grass, and vt'gctable 
fibre and is lihed with the same and some down from the silk-cotton 
tree. It measures 2^ in, across the top and If in higli. The cavity 
is 1 j across the top and deep. 

The eggs are white with fine, light sopia-brown and grey spots 
(the brown greatly predominating), confluent, and forming a ring 
about, and even in one case covering, the large end. On the rest of 
the egg the spots arc much lighter. Taken as a whole the markings 
are more in number and liner than in D, petechia mehinoptora. The 
eggs measure *68X’40; -CKX’^R; -OSX'Sl. Plate xxv , figs. 7 ami h. 

Family, Frinoillid.k. 

87. Loxigilla nootis sohlateri Aiiou. ^ “ Pouwo,” ? “ Masoujr “ Pnt 

(Probably from Pi Pore noir, Black father, and M^ro sang, Blood colored 
mother In allusion to tho black male uml rather rusty colored female) Alpo 
oallod ‘ Hobin ” and “ Plantaln-eator.” 

Ijox^gilia noctia ; Tayl,, Lawr , and Bel Lists 

Very abundant, especially in the valleys and about the phuitations 
and towns. These were generally* the first birds to respond to tlie 
call made by sucking the back of the hand, and invariably mani¬ 
fested great anxiety and excitement Tlie sexes are usually very 
different but subject to great variation. In this connection Mr. 
Allen, who made a careful examination of our series, writes: ‘‘Three 
males present much variation in the amount of rufous on tin* lower 
tail-coverts and tho size of the supra-loral spot. These, with other 
Dominican specimens before me, show that the rufous may be en- 
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tireljr lacking from the lower tail-coverts, or ocoupy them to the 
exclusion of black. Two of the female^ liave rufous feathers on the 
tliroat, forming, in one of them a hrnall patch ; in this specimen 
there is more or less black mixed through the plumage, giving a 
patchy effect, suggesting a young male in changing plumage. The 
sex, however, was carefully deterniined by dissection, |1lns speci¬ 
men also agrees with the other females in size.—o. K, x^] It thus 
appears that the female Hometimes partially assumes the livery of 
the male, as Mr. (/ory has recently found is the case in LodrigiUa 
ciidacea (cf. Auk, viii., IHOi, p. 200)." 

Irides red or brown ; upper mandible black or dark horn, low’cr 
mandible lighter, particularly in the female; legs and feet browm, 

‘*Nost a bulky aifair of loaves, sticks, oto. ftomelimos domed wiin llio operunf^ 
on one side. Breeds anywhon^. two to live. A uumbor of sets taken March 

28-April 9.”-~(A. u. v ) 

There are two nests of this sj>e<*ics in the eolleetion, neither of 
them donmd. One, taken April 1, is composed of jueccs of dry 
plantain and banana leaves, fine stems, roots and dead loaves, and is 
lined with dried grass, stems, etc. It measures 8 in height and 8j 
across the top. The cavity is Ig deep. This nest contained two 
fresli eggs, white, blotched and spotted with reddish brown, con¬ 
fluent at the large end, and measuring ‘81 and ’H4X‘0). 

Another nest taken March 81 contained one fresh egg. The nest 
is like the last and about the same size. Tim egg markings arc of 
very light brown, not so heavy as in the last, and the large end is 
not so heavily ringed. It measures ‘BOX’flH. On another egg, from 
a third set, the spots are much more even, rather darker, and form 
no ring at the large end. Thjp egg measures '85 x *58. 

3H. Euetheia bloolor (Unn ) a Zee 7m 9^'Zee 2m Zny ” (Pat.), 

Phenipara bicolor (Lint?): I/awr„ and 80I. hiatii. 

Phonipara omifisa Jard, ; T«yl. Uat, 

Abundant, but like the last, found principally in the neighborhood 
of plantations and along the trails and paths, Not often seen in the 
interior nor far from the settlements and cleared lands. 

*‘Kato resembles Ihftt of tine Yellow-winged Sparrow (AnmodrumM sla^nnarum 
pasaerinu^y' —(a. n. V.) 

Sexes different in plumage. Iris black, legs and feet dark brown, 
bill black. S ; 

44-2-1 1 . 

Newt built of grass, near tho ground, among tall weeds or in rfie oane*fl©Ms. En# 
trsnoe on tho side.”— (a. it. v.) 
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Tho two ejL?gH ill the colleotion arc litjht greenish or dirty white 
with a number of dark brown 8})otH nl the large end and few of the 
same color scattered over the rest of the egg. They measure 
‘61 X'48. 

Family, Taj^jageid^ia. 

89. Euphonia flavift'on.s (Sparmi.) Peritch,” P^it. (Fr Perruch, Parroquet). 

‘ Jaco ” Pat and Pr (Parrot). 

Kaie. We obtained all our speeimens, nine in number, trom the 
ftarne tree and saw no others anywhere else. At this particular tree, 
however, one or more could almost alw^ays be obtained, at least by 
waiting a short time. The natiies insisted that there was only one 
other tree of the same kind on the island and that these two trees 
were the only jilaces where tlu birds were found. The tree in ques¬ 
tion had a parasitic vine of some sort growing on it and it ajipcared 
to be on the berries of this vine that the birds f(‘d, as their crops 
were nearly always full of them. 

These birds are very (piiet, so iliat we heard them utter no note 
hoyond a few chirps and twitteis. In their actions they are slow 
and deliberate, crawling rather than hopping about, from which 
habit, }>robal)ly, as well as their bright colors, the natives call them 
“Ja<*o” and “ Periteh,’’ apparently fancying the) either are ])arrots 
theniselveM or beat some close relation to them. 

The sexes are very similar, the colors of the male brighter than in 
the female but otherwise the same. Tiides black, bill black, legs 
and feet greyish black, 5-2 15 - 8 J ; 5-2J-I5. 

* Nost bujlt of sticks, ill a hole in a .tiee P’J***^ while, Honietimes Hh^:htly 

spotted One nefit found, but the oqgK were badly moubaWd and not saved ’—(a ii v.) 

40. Saltator guadelupensis Lafr. “aroshec,” Pat and Ft (Orosbeak) 

Not common. A shy inhabitant of the thickest iindirlnush and 
bushes, generally found along the Ixirders of the paths and cleared 
land. Sexes similar. Of the seasonal variation in this bird Mr. 
Allen, who examined our series, writes as follows : “ This insular 
form of al/ncoilis is represented by seven sjieeimens, showing 
considerable variation in color, the March and April speeimens being 
much gretmer, especially below, than those taken during tlu* last 
half of May.” 

Iris brown; legs and feet brown; upper mandible dark honi-eolor 
at the base, yellow at the tip ; lower mandible yellow with a large 
dark spot on each side at the base, 9-4^3 

TrAks. Ookn. Acad, Yol VIH, 45 April, 1892. 
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Family, HiuuNmNiD^. 

41. Progne dozninicexisis (Oniel) “llirondelle,” Pat. and Fr. (Swallow). 

A martin or large swallow waw observed rather commonly about 
Roseau, but very rarely seen elsewhere. No specimens were taken, 
but it was undoubtedly the above species which was obtained by Mr. 
Ober. 

Family, Virkonip.^. 

42. VirOO Calldris (I/um). “Oheweok Tetlotig,” Pat (Fr T^te longue, Long 

head). 

Vireoaylvia alt%hq^a (Vieill.); Tnyl. Lint 
VirtOHyhia axlxdrm ytiv. dornirucami Lawr List. 

VirtOHylvia i'otidris {h\T\u.)\ Scl. List 

Oommon and widely distributed. In habits and note resembling 
V, olivaoens. Very likely, as Mr. Ober thought, this bird is a 
summer visitor only, for our first Hpeciinen w^as not taken until 
March 27. 

Sexes much alike. Iris generally brown, but in one specimen, a 
female, it was red; upper mandible dark horn, the lower bluish- 
white. ^ ; 

0-34-2 ; 6^Exposed culrnen in *05, in V ‘00; 

tarsus in both sexes *75. 


Family, C<KREBir).«. 

48. CcBteba doznixiioaiia ('I’aylor) “Sucrior,” Pat. and Fr. (Sugarmakor ) 

C^trlhiola domimema Taylor ; Tayl., I.awr, and Sc*l. LiBts. 

Abundant almost everywhere, Sexes similar. One of the males 
(perhaps immature), differs from the others in having the anterior 
half of the superciliary Uuqubright yellow, very little grey on the 
forehead, and the back greyish black instead of jet black as in the 
others. Bill black, legs and feet dark brown. They seem to vary 
much in size, the wings of the males ranging from the tails 

from the bills from ‘da-’SO and the tarsi from *74-*66, $ 4^- 

2^14-. 

“ Nest hoik almost anywhere^ oorapoaed of a groat rarioty of materials. Some¬ 
times It is reiy beautiful and oomposod wholly of moss. Generally globular in shape 
with the openli^g on one side. Breeds oontinually from February to May/’— (a, «. v.) 

One nest ih the collection was taken at I^audat, March 26tb, and 
contained twp slightly incubated eggs. It is globular in shape with 
the opening pn one side and composed of leaves, grass, roots and 
stems* The ipouth of the opening is lined with very fine rootlets 
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and Htems. The total height of this nest is 5| in.; greatest diameter, 
from the bottom of the opening to back of nest outside, is 4J in. 
The opening is in. high, 1 in. wide and situated in, from the 
bottom of the nest. (Plate xxv, fig. 3.) The eggs measure •Y4x*52 
and •77x*52, The ground color is white very thickly and finely 
spotted with light chocolate-brown (in one so as to entirely obscure 
the white, exoe]>t at the tip of the small end, which is clear white), 
heavier at the large end, where are a few fine lines, of much darker 
bmwn. 

Another nest is composed like the last, but with the outside beauti¬ 
fully covered with dark green moss like that in the nest of the 
“Morvy,” {Cichlherminia dominieensiB). 

Another nest with four fresh eggs, taken April 10th, is composed 
like the first, but much smaller, measuring 3^ in. in height and 3} in. 
from front to back, fhe oj>ening is round, 1 in. in diameter, and is 
1^ in. from the bottom of the nest. The eggs measured 
*70X‘51, and *71X'53, the fourth is badly broken. The first resem¬ 
bles the former set but with the large end darker, Plate xxv, fig. 9 ; 
the second has around the large end a much darker band which is 
clearly defined toward the small end, but gradually grows a little 
lighter at the extreme largo end, the rest of the egg is not so thickly 
marked as in the former examples, Plate xxv, fig. 10; in the third 
the si)ots are much larger, the large end is very thickly marked and 
the rest of the egg not very thickly. The last egg, M^hieh has beep 
so broken as to prevent measuring, closely re8embl0s the set first 
described. 

Two other sets measure as follows; one set *7 lx *49; *74x*61 ; 
•76X*r>2 and the other •70X’49 ; -VOX*51 ; ‘YSX 'Sl. 

The color and markings are much like those previously described. 

Family, 

44. Dendroioa petechia melanoptera Lawr. “Toeteou,” Vat 

P. p^'kcfm (Unti.); Tayl. and Lawr. List. Afterwards described by Lawrence aa 
above (P. U. S. N. M., vol. i, p. 46S). 

J). melftmptera Sliarpo; Scl. List. 

Abundant in low, open woods, lime groves, and on the estates. 
Found low down, near the coast, as well as higher up in the moun¬ 
tains. Habits and notes much resemble />. mtiva. Sexes unlike in 
color. One female shows a faint trace of rufous on the crown and 
has a"[f6w light rufous streaks below. Irides dark brown, bill black, 
legs and feet light brown. 

^ ? fi-2|-lSr-7 ; 
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Several nostH and setH of eggn are in the collection. Two charac¬ 
teristic ones, may be described as follows: 

The first neat, taken on April 17, contained two fresh eggs, one 
*64 X *41), white with very slight greenish tint, with a ring of smal^ 
brown and grey confluent spots about the larger end, the rest of the 
egg sparingly spotted with the same colors, thickest at the large end, 
very lightly toward the small end, the brown predominating over 
the whole egg, 'Hie other egg is -CSX*50, much like the other, but 
with the brown h[)ots much larger, clearer, and of a deeper browui 
with no grey spots and fewer brown ones outside of the ring at the 
large end. Plate xxv, fig. 11. 

The nest is compactly made of dry grass, stems of plants, leaves, 
chicken feathers, hits of cloth, colored wool, and several cocoons of 
sphlcrs. It is line<l wdlh chicken feathers and horse hair, and 
measures 2i in. across the top and 2 in. high ; the cavity is Ift in. 
across the top and 1 i in. deep. 

The other nest taken on April 9th contained three fresh eggs in¬ 
termediate in color between the two just described and measuring 
•66 X*f>0, •64X‘49, and *(UX’ftO. The nest is much like the last but 
composed of more dried grasses and (piite a little cotton, and contains 
no chicken feathei's nor bits of cloth. It is lined with horse hair and 
a little down from the silk cotton tree. 

46. Dendroioa plumbea Lawr “ Pa-pia/’ Eai 

Platk \xvii, Fio, 2. 

Very abundant, found nearly everywhere. Very tame and unsus¬ 
picious. Generally seen running up and down trunks of trees and 
banging on the terminal twigs and leaves after the manner of the 
nuthatches and titmice. 

Sexes alike. The green plumage described by Mr. Lawrence 
(Ann. N. Y. Acad. Sci., vol, i, i«79, p. 47), as that of the female is evi¬ 
dently the livery of the young as we took two females in the full gj’ey 
plumage like that of the males, and one young female, April 14, with 
the grey feathers appearing on the top of the head, back of neck, 
around the bill, and on the throat, but otherwise agreeing with Mr. 
Lawrence’s description of the female plumage, except that the line 
over the eye apd the lower eyelid are both bright yellow instead of 
white as he describee them. 

Iris dark brnWn ; upper mandible dsrk horn-color; the lower 
yellowish, growing darker at the tip ; lcg^ and feet brownish yellow. 
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juv. 6j~2f~2i. In all 8|iecimen8 (lio bill, from front, moaHuroH 
and the tarnus (except in one cawe), J. 

“ Ncflf vorv iniK*]i liko histiA, built in low Hl)rub))orv, partirulnrly oloanfliMH 

aud ^rape plums. K^yjars very much like I) jntedna wdonojUtna, but prenriallv lur^^cr 
iiud moro boavil}^ marked. Laudat, April I; Slmwfoid, April Itb”— a. n. v. 

40. Seiurus noveboracensis (tJmci.) 

A bird dcHcribed by the nativeh as beiti^ tinMV early in the season, 
was doubtless this spi cies, wliich was taken by Mr. Ober and which 
probably occurs simply as a migrant. 

47. Setophaga ruticilla (Liun.) “Omcer Bird,” Kug. “(Mmt,” Ku^. 

Probably a migrant only, as none were seiui after May 1st. Sexes 
unlike. DiftVrs in no way from New England sj^ecimens. 

Family, TuooroiiYiin.t*;. 

48. Cinclooerthia ruficauda (Gould). “Trombieuv;’I'ui ami Ki. “Thuu- 

bler»’(KnK ) 

Al)undaut and very widely distributed. Taken at i‘very eam]>. 
Found chiefl}^ in dense shrubbery near the ground, though frecjiumtly 
seen in the tops of tall tn»es searching for instads after the manner 
of the warblers and vireos. Towards evening it also ascemls to 1lu‘ 
top of some busli or tret^ to sing, after the manner of tlu‘ I5rown 
Thrasher {Harporhynchas ruftis)^ whitth it resembles in many of its 
habits and notes. Its name comes from its peculiar habit of con¬ 
stantly vibrating or “trembling” its wings, which are generally 
carried slightly raised from the sides and with the tips beneath the 
tail, which is also raised. 

Sexes alike. Irides yellow, bill black, legs and feed brown. 

9-3f-3j-P2 ; 9i~3|-.3|-12. U- 

“Nest cloRoly re«orable» that of our Brown Thrush (i/. Imt oftou bmll at a 

contiidersble distance from the ground. It is composed of linn twigs and graBHc^, 
generally with more or less mud. Tho eggs are said by the natives to be dark bluish 
green. All the nests found contained young. Breeds ourly, about th(‘ last of Kcliru- 
ary.’Mx. h.*v) . 

49. Thryothorus rufesoens Uwr. “ Rosingnole," I’at. (Fr Rossignol, 

Nightingale). “ Nightingale,” Eng. 

Pt.atr xxyn, Fig. 3. 

Uather common, but shy and difficult to procure. Found chiefly 
uef^r the ground^ generally in thickets and heavy undergrowth along 
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the borders of trails and openings. Its loud clear song is ninch 
oftener heard than the bird itself is seen, but by dint of quiet and 
patient waiting I have several times been able to observe its habits, 
which, together with its notes, resemble those of oar House Wren 
(IVoglodytee ahlon). 

The male only, of this species, was described by Mr. Lawrence, as 
Mr. Ober did not take any females. We obtained two, and five 
males. The sexes do not differ but little, but the females are a 
shade lighter in color than the males, this being most noticeable on 
the throat and sides of the head and face. They also are slightly 
smaller than most of the males and the bill is very slightly shorter, 
about of an incjh. 

Two t)f the males vary from the rest; iji one, taken March 8, at 
Laudat (the last one given in the list of measurements below), each 
feather of the under surface is lightly tipped with dark brown, 
strongest across the breast, wanting on the fianks. In the other 
specimen there is one white tertiary in the left wing, and on dissec¬ 
tion the left testicle was found to bo very rudimentary ; whether 
there is any connection between the two facts I cannot say, but 
could find no traces of any injury. 

Iris brown ; tipper mandible dark brown ; the lower yellow, grow¬ 
ing brown at the tip; legs and feet light brown. ^ ; 

5~2i-lf-6i ; 4i-*2-li. 4^-13; 

In all specimens, bill, from front, from rictus 3, 

tarsus JJ. 

“ Nfist built o£ stioka and roolH m Uolluw logs, r^te. gGiierftlly two to siv, 

very Biuoh liko those of the *8uonei' (C dormmeami) but generally siriallor A uost 
wUh three eggs taken Apnl 9tli, 139(1, at the Mountain Lake.” — A H V. 

The three eggs mentioned, measure '74x ‘51, *73 x -.51, -SOx *48, and 
do not differ appreciably in the color and markings from those of 
the ‘‘Suorier,” 


Family, TuRDin-^fi. 

50. Myadestes dominicanus Stejn “Simeur Montagne,” Pftt and Fr. 
Mountain Whistler,” Rng 

lloferred to Myiadesks gmbajrbts 8w in Lawr. List. ^ 

Common but, from its sliy and retiring habits, much more often 
heard than seen. Generally found in deep, dark woods, at an eleva¬ 
tion of at least 800-1000 feet and for the most pan higher. Its shy 
and solitary habits, more than two individuals being rarely seen 
together, are apparently due to natural disposition rather than 
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timidity, for it permits quite a close approach without manifesting 
fear or attempting to escape. In its movements it is, for the most 
part, slow and delibemte, very different*from most of the thrushes. 
Its note is perhaps its most striking characteristic, and once heard, 
coming from the depths of some dark ravine, the author being usu¬ 
ally entirely invisible, can never be forgotten. It is a loud and <‘lear 
but rather melancholy whistle, slowly uttered and repeated at inter¬ 
vals, the bird usually remaining in the same }dace for some little 
time. 

Sexes much alike In most of our series of twtd\e speeiraens T 
can see no traee whatever of the olivaceous tint on the head, men 
tinned by Mr. Stejneger (Proo. U. 8. Nat. Miis., vol. v, p. ^22)^ and 
the same tint on the back does not seem to vary but very little with 
the sex, it being almost absent on some females, and quite plain on 
some males. Again, the olivaceous on the lores and over the eye 
seems to vary greatly, being decided in some, and almost absent in 
others, without regard to sex or season; so that I judge it, together 
with the tint on the hack, to be more a matter of age or individual 
variation than a sexual or specific character, as the specimens that 
are strongest olivaceous on the back, have the most of the same tint 
on the lores and over the eye. In one, a female, taken May 15, 
where the tint on the back even approaches rufous and extends on 
to the wing coverts, the olivaceous on the head is very decided, the 
whole side of the hea<l and some of the ear coverts being washed 
with it. Irides brown, legs and feet yellow, bill black 
V2 ; ^ ; 

One specimen, sex undetermined owing to mutilation, 7^- 

“ Nest a very frail slrnrture of hair and roots, somothm^ like that of onr Thippuip: 
Sparrow (Spmlla bouhIm) Fggs, two ui number, white, spottefl with hluc about the 
larger end One nest taken with badly meubntod eggs which fould not ho savoti. 
Situated about 8 feet from the ground In a lime tree I^udat, April 0, J8S)0 — 

(A 11 V) 

51. AUenia montana (tafr) “Orive,” “anvotto,” Pat and Fr (Small 
Thrush) 

MmijuropH montanue (Vieill); Lawr., and Scl List 

Common but, like the following, much hunted and hence rather 
shy. Widely distributed and found in much the same places as 
the next species, though as a rule nearer the ground, sometimes close 
to or on it. Song like that of the Grosso Grive ” but shorter. 
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SexeH ulik(*, Iriden of adult, white r)r pale \el]()w ; of the young 
brown; bill black; Ieg8 and ieet <iark brown. ; 

»-48-.3i. $ $ juv. 9A~4i>-8i-.l‘2f 

“Nest like that of the ‘(Srosse Gnve’ (C fuscata dm’i^rostrut) but sroaller”— 

IJ V) 

One set taken, May 3, at bpring Hill, contained very large em¬ 
bryos. These eggs are of a uniform blue green color and measure 
l*14^x/78, l-nx-80 and l’23x-79. 

^ 2 , Oichlhermlnia fusoata densijrostris (Vieiii) “Grosse GHve,” 

I*at and Fr (Large ThruHh) 

MaiqaropH (jlensirwtrts (Vieill), Lawr List 

Not common and very wild This and the foregoing are much 
hunted for food, which probably accounts for their shyness. Well 
distributed and found mainly in the tops of trees and seen "itying 
over atVmisiderahle lieight. l"he song of this and the preceding is 
loud and rather plea'llng but short, somewhat like that of our Wood 
Thrush (Tardus musielhius)^ and is mainly uttered late in the after¬ 
noon, a short tiim* before sunset. 

St‘\eH much alike, the male apparently slightly larger. Iridos 
white; legs, feet, and upper mandible yellowish browm; lower mandi¬ 
ble yellow at the base, dark at the tip. ? extent not 

taken. 9 111^5^-4^-1 

* No^t built of twigs Hud Imuftrt. <*lo8oly rosorabUng that of the Brown ThruRh {liar- 
porhynr/iijLs rafm), KggR bhic. 8©voral nests found with young Broods m February 
Mairh ’—(a h v ) 

58. Ciohlheiminia doininioensis (Lawr) “ Morvy,” Pat (Fr. Mauvis, 

Ttedwiiig) 

Roforrod to Mai^arojus ftermirtwi (l*afr) lu Lawi Liat Afterwards dosonbed by 
bun UH doimnicenm {V U S Nf M , vol in, p 16) 

Not common and very shy. Found chiefly near the ground in the 
thick woods, Laudat, BaH8-cn-\ille. 

Note, a loud Athistle somewhat resembling some of the notes of the 
Blue Jay {(Jyanocitta erwtata). 

Sexes much alike, the female appears to liave rather more white 
on the abdomen. Irides white; legs, feet and bare skin surrounding 
<*ye8, yellow; upper mandible yellottish brown, darker at the base; 
lower mandible yellow. ^ 10i-4J-;tjj-ir)f(; 10^5-8^16. 9 
11-5-34; 11-4^-3. 

One nest taken at Bass-en-ville, May 19th, contained only a few 
fragments of tb.e eggs, of a beautiful, uniform blue green about the 
color of those of the ‘‘Grive” (A. montana). It was in thick, 
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swampy woods situated in the crotch of a small tree about ten feet 
from the ground and is a very handsome structure, composed mainly 
of long, dark green moss thickly lined with small roots and stems of 
plants^ Diameter on top 5^ in., on bottom 8 in., height 4 in. The 
cavity measures 3f in. across the top and 5^^ in. deep. Plate xxv, 
fig. 4. 

54. MilXlOCiohla verrillorunx Alien. “ Perro-vanter.” Pat 

Plate wvn, Fio. a. 

M. arctmaca (Vieill.) • ftcl List. 

M. ivrdesiarjjL a1bivmtns\ Scl. List, in notes (P. K. S. 1889, p. .a2<l). 

M, a/biventrts (*^1); Alien in Ank, vol. viii, No. 9, p 217. 

VcMy rare and nhy. The only two specimens obtained, a pair, 
were taken at Lasswa, on the windward or eastern side of the 
island, and apparently, from the testimony of the natives and our 
own experience, its habitat is mainly confined to that portion of the 
island, though once or twice its notes were heard near Ba8s*en*ville, 
and, as mentioned later on, it was taken on the western side the pre¬ 
vious year, by Mr. Ramage. 

“ Noto a shrill, plaintive whistle.”—( a. h. v.) 

Sexes much alike, but the female “slightly smaller than the male, 
with the breast paler and the abdomen more deeply tinted with 
yellowish buflP.”—(Allen.) Bill, logs and feet yellow ; iris dark 
brown. Measurements, from skin: ^ length, 10-5(); wing, 4-00; 
tail, 4‘50 ; oulmen, 0*85, 

Mr. J. A. Allen described this bird under the above name in the 
“Auk” for April, 1891 (vol. viii., No. 2, }). 217), considering it a 
new species, but later, in the next number of the same journal 
(p. 317), refers it to M. albi'centris (Scl.), adopting as specific the 
quasi sub-specific name used by Dr, L. Sclater in his “List of 
Birds Collected by Mr. Ramago in Dominica, West Indies” (P. Z. 8., 
1889, p. 326), in speaking of two male specimens collected by Mr. 
Geo. A Ramage at Batalie, on the leeward side of Dominica, in 
March, 1889. 

In the enumerated list of Dominican birds at the head of his 
article, Dr. Sclater mentions the bird in question as M, ardfsiaca 
^Vieill.) from which, as Mr. Allen has shown in his first aitiele, it is 
quite distinct, but later on in the article he says, “as might have 
been expected the Dominican Mimocichla belongs to the Porto 
Bioan form. It is, in fact, so nearly similiar that I do not see 
snfiioient grounds for making it Specifically distinct. The only 
differenoe apparent is the much greater whiteness of the belly in the 

Taxaa Omrs, Aoao., Yol*’ vm. 48 apbil, 1892 . 
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Dominican specimenH whence, thoBe who adopt trinomiala, would, 
no doubt, call it M, ardeHaca albwentris,'*'^ And again, a little 
further on, he alludes to it as J/. ardesiaca albii^eutrh but gives no 
further description, and failed, as Mr. Alien remarks in his second 
paper, to point out some of the principal differences between this 
and M, ardeeiaca (Vieilh) From this and the fact that he calls it 
M, ardeaiaca (Vieill.) in his enumerated list at the head of his aiticle 
it h^irdly seems as though he intended to recognize it as a sub-Bpe(*ies, 
and certainly not as a distinct species, which it is clearly shown to 
be by the tollowing characters given by Mr. Allen in his first article 
“Sirailiar to M ordosiHucea of San Domingo and Porto Rico, but 
much Hmaller, with much more white on the tail, and with the 
abdomen strong buff instead of plumbeous fading into white.” * 

This species finds its nearest relative in Mimocivhla urdosciaceo 
of Porto Rico and Santo Domingo holding somewhat the same re¬ 
lation to it as regards the color of the ventral surface^ that N. ruhripeH 
bolds to M. plumhea. The wing and tail are each fully three- 
fourths of an inch shorter in M, Xierrillorum than in M, avdoHciaeea; 
the eulmen is also shorter; but the tarsi are slightly lougei and 
the wing appreciably more rounded. The white in the tail is much 
purer and twice greater in extent, tipping the outer five pairs of 
feathers instead of being confined to the outer four, as in tlie other 
species of the genus, and occupying considerably more than the 
apical half of the outer feathers.” 

Not taken by Mr. Ober, but probably the “5. Thrush?” men¬ 
tioned by Mr, Law^rence (Proc. U. S. Nat. Mus. i., 1878, p. 58), as 
having been “described by several persons, something like the 
Thrush, but with yellow bill and legs.” Nest and eggs not taken 
but said by the natives to resemble those of the “Trembleur” (<7. 
nfeauda,) 

Appended is a list, complete so far as I have been able to ascertain, 
of all the birds that have been recorded from Dominica. It contains 
all the species recorded by Mr. E, O. Taylor, who was there in 1868; 
Mr. Ober, who was there in 1877; Mr. Rramage, who was there in 
1887 and 1888; and my brother and myself, who were there in 1890, 
and shows what species were recorded by each collector, and whether 
actually obtained or observed by him. 

It is, I believe, the most complete list, so far published, of the birds 
of this island, but it is not yet complete, probably by quite a number 
of species, and H is, I think, quite probable that in some of the 
deMsr and more unexplored parts of the island there may yet be 
foutid birds entirely unexpected there, or even undescribed species. 
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liiHT or Bihdh rkookded fhom Dominica. 


1 Sterna dougalH Montag. 

2 iStorua antillttrum (Lorb.)- ...... 

3 Sterna fnliginosa Gniol. 

4 SferUH onajtlictim Scoj). 

5 AnouH Htolidufl (Linn.). 

(i jPhaethon HavirostriH Brandt. 

7 Pelecamm fuacns Liun .. 

H Frogata nqnila (liinu.). 

!) Arden horodina Linn. 

10 , Ardea egrotta (jmol.. .. 

11 'Ardeu oandJcliHHhna Gmel. 

12 .\rdea cieriilen Linn. 

1,^ I Ardea vireaceuB Linn... 

14 Nyciu'orax violat*enH (Lmn.) . 

If) 'lonorniH mnrtiniro (Linn) 

Id iFrennotea puHillua (Linn.) .. 

17 Aetitia muc'ulnria (Linn ). 

18 Charadrins doininicuB M-iill. . .. 

1!) Arermria intcrpros (Linn.). 

20 Polumba corensis Gmol. 

21 jOohnnbaJeucoeophala Linn.. . . 

22 Zeuaiila murtiuicnau Bouup. . . . 

23 Golumbigallina paHserina (Linn.) ... 

24 Geotrygon montami(Linn.). 

25 Oeotrygon myataoea (Temra.). 

20 Buteo latiSHimuB (WIls.).. 

27 Falco columbarius Linn. 

28 Faleo caribba>aniin Gmel. 

20 PawdioTi lialiaetuB carolineiiBlB (Gmel.) 

30 Hlrix flamnieu nigre»ooti8 Lawr. 

31 Amazona augusta (Vig.). 

32 i Amazona bouqueti (Wagl.). 

.H3 Coccyzna minor (Gmel.). 

31 Ceryle alcyon (Linn).. 

.35 Oypi^loides niger (Gmel.). 

30 (Aaotura dominicana Lawr.. 

37 Fulampis iugularm (Linn.). 

38 Knlampis boloaericeiiH (Linn.).. 

39 /rhalurania bioolor (Gmel.). 

40 'Bellona oxills ((Tmol.). 

41 Tyranuus rostratus Scl... 

42 ‘Myiarchna tyranuulus ol)©ri (Lawr.). 

43 Blaoicus brunnoieapillna Lawr. 

44 KJuenoa pagana martlnioa (Linn,). 

45 Loxigilla noctia aolatorl Allen. 

40 jJSuotbeia bicolor (Lmn.). 

47 Fuphonia flavifrona (Sparrm.). 

48 jSaltator guadelupewsis Lafr. 

40 IProgne dotninicensis (Gmel.) -- 

60 {Vireo calldria (Linn.)- .. 

61 I Ooereba dominicana (Taylor)... 

62 IDendroica petechia melanoptera Lawr. 
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By whom recorded. 


LlBT BmOh RECORUBU PROM DOMlNlCA. 

1 

i 

6 

p C 



« 1 
^ 1 


M It 

w*'. 



o * < 





H ' 

6 

< 

53 

Dondrolctt plurabea Dttwr.. . 

.. 4- 

4- 

A 

54 

|Dondrolca virens (Guicl.) . 

1 4-1 



55 

jSeiurus noveboraoensis (Omel.).... . 

1 y 
- 1 “1 


(?) 

56 

iBotophaga rutidlla (Linn.) . 

1 4 

4 

+ 

67 i 

lOinclocerthift ruflcfluda (Gld ) . ,, . 

< .. i 

4- 

4 

58 

Thryothorus rufescons Lawr. 

1 - - 4- .■? 

4* 

4- 

59 

Myadestes dominicauus Rtojn. 

1 .. 4- 

4* 

4- 

tiO 

Allenia raontana (Lafr.) .... .. ... 

1 ' 

4 ' 

1 

61 

Olchlherntiinitt fuscata densirosiris fVieill.) . 

1 

1 4- 


4 

62 

Oiohlherminia domiuiccnsls (Lawr.). . 

1 .. 4 .5 


•t 

63 

Mlmooiohla verrillorum Allen... 

1 - 1 (?) 

4-* 

-4' 


The following «ign« are nmd in the aliovo table: -} ^ actually obtained; x 
observed and «peoie« identified but uot obtatne<l; ?- observed and probably of 
that MpecioB but not positively identified; f?)— described by the inhabitants and 
probably of that species but not seen by the oolloctors themselves; ^ or + v 
indioutes that the sex indicated only was obtained. In several cases only one gpeci- 
niou was taken by the former oolleetors but the sex is not mentioned by thorn in 
their lists, m such cases it is indicated ibus, 't-1. 

To tins list should be added Tringa minuliUa VieiU. taken in Dominica by Dr. 
Nicliolls, and sent to the Bmithsonian in 18B0. He also sent ten other species, all of 
tliem included iu the above list; but the three following, though they were observed, 
have not been actually taken there by any of the above oolleetors, 

Anoud sioHdm, 

Ertmneteif puaUlm. 

Gharadtiua do mm tens. 


List of Rntrachiam and ReptiUs obtained. 

BATRACHIA. 

Order, ANUBA. 

Family, CystiokathiDj*. 

1. Leptodaotylus pentadaotylus Lawr. “On^ud,”P*t and Fr. (Toad.) 

Common and much used for food. When need for the table the 
whole animal is eaten, generally as a stew, and not simply the legs, 
as is the case with frogs in this country. Prepared in this way it 
makes a delicious dish, tasting muoh like chicken, but more delicate. 
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2. Hylodes maxtinioensis D. und B. Tree Toad, 

Rather connnoii. All our Hpeoimenn were taken at a eonwiderahle 
elevation (1000-2000 feet), and were found under ntonen or logs. 

KEiniLIA. 

Order, OPHIDIA. 

Family, TYPHLOPinas, 

8. Typhlops Itimbricalxs Linn “ BUna Worm ” 

Ap})arently rare. We only obtained one Hpeciinen and no others 
were seen. 

F'aniily, Boiojc. 

4. Boa diviniloquax Baud “Boa.” 

Rather eoiunion. Our Hpeciruens were all obtained in tlie interior, 
near Bass-en-ville, and apparently it is found mainly in the deiiHely 
wooded and elevated parts of the island. This species sometimes 
attains large size. We beard of tlioir being taken 12 or 13 feet long, 
but notje of our specimens were over 7 or 8 feet in length. Three 
were brought to New Haven alive. 

Family, Colubuioa. 

5. Opheomorphus julioe 0o\>c, “Suake.” 

Not particularly common. This, the preceding species, and tlic 
“ Blind Worm” were the only snakes found by us on the island, 
though Mr, Ober took a fourth, Alsophis sibonmft Cope. Tins 
species varies much in color and general apjKjaranee so that the 
natives, and we ourselves, thought there were several species among 
them. In one specimen, the largest, 21 inches long, the round yel¬ 
low spots near the base of the scales, spoken of by Mr. Cope, are 
entirely lacking. 


Order, LACERTILIA. 

Family, ftKCKONiD^i. 

6. Sphserodaotylus oxyrhinus Gosbo. a«cko. 

One specimen only obtained, at Bass-en-ville, and no others were 
observed. 

Family, Iguanio.^. 

7. Iguana delioatlBslma Lawr. 

Rather common. Frequently used as food. My brother states 
that the ^esh is verv fair eatiii&r. 
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Atiolis leachii Gray* **Chameleon” 

Vory almndant and widely diatributed. Pound at all olovatiouH. 
A very lively and beautiful speciea, A peculiarity of thia lizard is 
the elTeef upon it of whistling or music, causing it to stop and listen 
attentively and even allow itself to he caught 

Family, Taiin^. 

9. Amiva. plei D. and B , var. braohiOSquamatUB, nov Cope. “ Arbalo ’ 

(Pat) 

Prof. E. D. (>ope describes this new Mib-species as follows. 
‘‘Differs from typical forms in having numerous rows of small 
brachial scales as in A, mqjo)\ instead ol oiu‘ large row as in typical 
A. phi. Three supraorbital plates. Otherwise as in A, pld,^'' 

Very abundant in the lowlands, particularly in the c«uie-fields, 
wheie on a hot, sunny day they may be seen by hundreds They 
are exceedingly quick in their motions and run wdth great rajiidity, 
so that they ean only be ]»rocured by shooting. This species glows 
very large*, frequently attaining a length of two or three feet. 

1 think there are at least two species of “ Arbalos,’' but we only 
succeeded in obtaining one. 

Family, 8 cin( io-'K. 

10. Mabuia agilis nigropunctata Hpix ainnK 

Common, but shy and difficult to catch. Generally tound in rather 
damp places and at quite an elevation. 

Order, CHELONIA. 

Family, Tustupinid^. 

11. Testudo tabulata Liun Xiutic 

Our specimen came from the island of Tortola, but w^e were told 
that they were also found in Dominica, though rare. 

Species ohUntied by Mr, Fred. A, Ober^ in addition to the aboiHi List. 
Mr. <^bor obtained four species of reptiles (no batrachiaus), in 
Dominica, which are described by Prof. E. D, Cope in the Proc. 
Amer. Philos. 800 ., vol, xviii, p. 2l4, 

Of these four species one was also obtained by us, Opheomorphua 
the others I give below to complete so far as possible, the 
herpetology of this island, though I feel sure the list of species is 
still far from complete^ especially among the lizards. 

12. (1.) Mabtaia oepedei Gray. 

18. (2.) Xiphoenrus ooulatus Cope. 

u. (8.) Alsophis slbonius csops. * 
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Lht of Etand and J^eah^tocder VruBtacea obtained* 

* 

1. PalSBinon jaJlxaioeiXSiS Oliv. “Orawfisli.” Prawn. 

Comtno?! in the frefth*water streams and extensively used as food, 
being of excellent flavor. 

One or more species of small grey shrimp were frequently seen in 
the river at Bass cn-ville, but owing to their very lively habits and 
our lack of proper means we were unable to procure any. 

CeUObita diogeixes batr. ‘*9ojer^'(Solflior). ncrniii rVfib. 

Not v(‘ry (ioinmon, 

“ Koiiriil only on the windward or Atlantic «ido of the if»lan(3 (a. n. v ) 

3. Q-ecarcinus rarioola balr. “(’rab<>/’ Pat. and Pr. (CVab) Land Crab. 

CV)iumon, but not found among the mountains nor at any great ele- 

vatioTi. Very good eating and much used for food. 

4. Pseildotelphusa dentata (H. MilmvKdw.) “Sunquo,” Pat. Land Crab, 
P<iPndo(f*lphmi i&nnipiB. R. 1 Poco<*k (Ann nnd N’at. Hist., vol iii, p 7, 

1889) 

Ve/) common in the interior aiul among the mountains. We 
found this species extremely abundant in the neighborh6()d of Bass- 
en-ville. They were seen running around everywhere in the woods, 
though also found along the shores of the streams and in the streams 
themselves, but apparently it made tio difference whether water was 
near <>r not, though of eourse the gmnnd is everywhere very dam]> 
from the frequent rains. When disturbed or j)ursued they run 
very rapidly and generally get into some hole or under a log or stone, 
but T could never see thal th(*y had any parti(*uhir hole or burrow. 
When unable to reach some such shelter they sit back oa the liind 
part of the carapax, after the manner of our common Fiddler (Vab, 
and defend themselves savag<*ly. By throwing out a piec{« of meat 
a number could always be brought around the camp in a very sluu t 
time. 

Though not usually sold in the market, like the former species, 
and not considered so good eating, they arc by no means bad, as 1 
can testify from personal experience, and they are frequently eaten 
by the natives up among the mountains. 

Mr. Jft. 1. Pooook in the Ann. and Mag,, vol. iii, p. rt, 18 h 9, has 
recorded an additional species of land crab { 0. lateralis), and sev¬ 
eral additional species of shrimp and prawns <*ollectod in Dominica 
by Mr. Earaage. 
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Notm OH the Innecfe, 

The collection of insectft has not yet been worked up and so no 
list of the species can be given. 

We found the Coleoptera and Lepidoptora quite abundant, the 
other orders much less so. 

Our collection contains about twenty species of beetles, some of 
which arc very interesting, to an ordinary observer at least, on 
account of their diflferencc from New England forms. 

Probably the most striking is the Hercules Beetle. These enor¬ 
mous beetles are quite rare and found mainly among the mountains. 
According to the inhabitants there are several species, but we pro¬ 
cured but one, dark brown with greenish grey wing coverts, spotted 
with black. According to my brother, they feed on the locust and 
cocobolo trees, and he also says that on the windward side of the 
island this species is replaced by another that is still larger and 
entirely brown. 

Another large brown “horn-bug” has a big white larva, called in 
Patois “Gru Gru Worm” which lives in the buds of the palm 
trees, and which is roasted and eaten by the natives. 

The “ fire-bcetlcs ” of this island arc of several species, very num¬ 
erous, and exceedingly brilliant, the light being constant and com¬ 
ing from tbe body under the wing coverts and from two round spots 
on the side of tbe thorax. They are a kind of snapping-beetle, dark 
brown, and about an inch long. A few of them flying about a room 
make enough light to distinguish large objects, and two or three in 
a small bottle give light enough, when held near tbe page, to read 
ordinary print. They are found mainly in the interit>r. At Bass^ 
en-ville they were very abundant. 

We also took a number of large yellow and black weevils which 
were found on the plantain and banana plants. 

The name “ La Belle ” is applied by the natives to all beetles. 

Several large green katydids, called by tbe inhabitants “Crak 
Orak,” were also taken, and enormous cockroaches, or “ Drummers,” 
were very abundant, especially in the houses. 

We also found a f<*w mole-crickets and a walking-stick but they 
were both rare. 

No true scorpions were seen but a large whip-scorpion was ob¬ 
tained and also several large myriapods or centip^es. 

The collection of Land Mollusca, consisting of about twenty 
species, several of them probably new, is now in the hands of Mr. 
il. A. Pilsbry of Philadelphia, for working up. As soon as this is 
done a list will be published. 
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EXPLANATION OP PLATES. 

Plate XXV. 

bMg. 1. Neat and female of Etii<xmpis jugularift^ " Fou Fou Mardet,” ^ natural si^ic. 
p. 331. 

Pig. 2. Gup-ahaped neat and egga of Eulampis luilosericeudj “Pou Fou T^to-lotigue,” 
^ natural size. p. 332. 

Fig. 3. Nest of Cvareha dominicam, ^‘Sucrier,” § natural size. p. 341. 

Pig. 4. Neat of CvMh&rminia ilommicensu/^ “ Morvy,” natural size. p. 347. 

Figs. 5 and 6. Eggs of Elacicum brunnekapilltut, “ Gobo-mouche,” natural size. p. 337. 
Kigfl. 7 and 8. Eggs of Kloema pagam martinica, “Cheweek/' natural size. p. .337, 
PigH, y and 10. Eggs of CiXfroha doininicana^ “ Sucrier,” natural size. p. 341. 

Kig. 11. Egg of Dmdrov a petechia meJanoptera, “Teotoon,” natural size. p. 342. 

Plate XXVf. 

Figs. 1 aud 2. Nests of Eulampia hohsericeus, “Fou Fou TMe4ouguo,“ natural size, 
p. 3.32. 

Fig. 3 Nest of Hellona exilvi, “ Fou Fou Bequar,” natural slw^ p. .335. 

Figs. 4 and 5. Nests of T/ialurania bicoioTf “ Fou Fou Bleu,” natural size, pp 334 
and .333. 

Fig. 0. Nest of BcUona exilis “ Fou Fou Bequar,” natural size. p. 334. 

Plate XXVU. 

Fig. 1. r?y/e.vcen«, “ Hosiugnole,” adult male, ^ natural size, p 343. 

Pijj. 2. Dnndroica pluinbea, “ Pa-pin,” adult female, t natural size. p. 342. 

Fig. 3. Mimocichla vcrrilUwum^ “ Perro-vantcr,” adult fouialo, | natural size, p, 347. 


The above photo-lithographio plates, by Mr. E. Crisand, of New Haven, are made 
directly from photographs of the original speciinens. 


Note. —Hinc© the previous pages wore printed I find that in preparing my list of 
the Reptiles and Batraohians, I unfortunately overlooked an artlele by Dr. A. Gnuther 
(Ann. and Mag. Nat. Hist (6), II, p. 3G2), on tho eollcetion made by Mr, Ramngo, 
and one by Mr. Samuel Gurman (Bull. Ess. Inst, XIX, p. 1), on the collections in the 
Museum of Gomparative Zoology, at Cambridge. 

Dr. Giinther enumornies ten species, of which two, Thecadaciylus rapiraudu (Hoiitt) 
and Amciva fmcain Carman (1. c. p .5), are additional to my list, though tlie latter is 
probably the other “ Arbalo ” seen, but not obtained, by us. Sphcerodartylm r,<ypU 
(Steind.), also recorded by him, is possibly the same as our S. oxyrhinus Oosse. In 
this paper Dr. Giinther unites Xipkemtrus oculatus Cope witli Anolis alliaceas Co|>o, 
and MaJbuia dmninico^a Garman with AT. agilis (Raddo), of those, the tw^ former are 
doubtless tho same as our A, Imchii Cray, and the two latter identical with our if. 
agilis nigropunctata Spix. 

ERaATt 7 H.-~*Pago 360, hfth line from bottom, and page 351, third lino from bottom, 
for “Lawr.” read “Laur.” 

Trans. Conk, Aoad., Vol. VIIT. 
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XX# --Ok a Collkction op Lako Mollubca from thk Island 
OF Dominica, West Indies. By Henry A. Pilsmry. 


Collections of the land rnollusks of Dominica Iiave been made 
by Mr. B. Lechraere Gappy,Mr. A. D. Brown,f Mr, G, F. Angas^ 
Mr, G. A. Ramagoj^ and Dr. Benj. Sharp.]! The present list is 
based upon a oolleotiou made in March, April and .May, 1H90, by 
Messrs. G, E. and A. H. Yerrill.^ 

In Mr. E. A. Smith’s reports upon the eoIlectionB made by Mr. 
Rainage, a full list of the land molluscan fauna of the island is 
compiled from the reports of previous investigators. To that paper, 
therefore, the student is referred for references to the literature of 
the fauna. 


HELICID-ffi. 

Helix (Dentellaria) nigrescens Wood (ua^s).** 

A color variety (11864) is yellowish-olive, becoming brown toward 
the lip and in front of the aperture. 

H. (Dentellaria) badia F^r. (iisas) 

H. (Dentellaria) josephinae Fer (II 844 , 11829). 

BULIMULID-ffil. 

Bnlimulns laticinctus Ouppy. (USiS) 

This is no doubt a local variety of the five-banded B, multifoHcia- 
in which two of the bauds are confluent, the band formula being 
1(23)46, whilst that of typical mulfifagoiatus is 12346. 

* See Guppy’s report in Anruds and Magazine of Nat Hiat (4), I, p 429, 1868. 
f Amerioati Naturalist, 1881, p. 66 Mr Brown’s specimens are now (n the collec¬ 
tion of the Academy of Natural Scionoes of Philadelphia, 
t Proo. Zool. Soc, 1883, p 694 

g See B A. Smith’s reports in Ann. and Mag N H (6) U. p. 227, 410. 

I The speoimena collected by Di Sharp are in the collection of the Academy of 
Natural Soieucea of Philadelphia 
^ This collection is In the Museum of Yale Oollege 

The figures refer to the museum numbers of the Yale Oollege collection. 
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B. exilis Omel (11827, 11856, 11861, 11856, 11847). 

The following color-forms are represented: 

(1) Horn colored, bftndless (11827). 

(2) Horn colored, having a falnf peripheral band (11847, 11851) 

(3) Horn colored, having a conspicuous dark band (1186G). 

(4) Having three dark purple-brown bands, the upper and lower bands wider 

(11855). 

B. nichollsii A. D. Brown (11850, 11848, 11849) 

A species peculiar to Dominica, 

Amphibulima patula Brug. (ii 828 , U835). 

STENOOYRIDuE. 

Stenogyra octona Chemn (U862, ii840). 

VAGINULIDAE. 

Vaginula punctatissima Bemper. (usno) 

Not before reported from Dominica. The black blotches of the 
ventral surface arc much more conspicuous than one would suppose 
from Semper’s figure. 

HELICINIDAE. 

Helicina rhodostoma Gray. (U842, n863, n84i). 

The usual variations in lip coloring, from yellow to deep red, are 
represented, 

H. epistilia Guppy. (11839). 

A single specimen may be referred to this unfigured and rare 
species. 

H. velutina Guppy. (11837, 11838). 

The specimens are a trifle more depressed than JET )mfa Pfr, from 
Yuma, Haiti, but the difference is so slight that I am wholly dis¬ 
posed to consider Guppy’s species a synonym of the earlier described 
Haitian fonn, Pfeiffer’s description of II, rufa is imperfect, as the 
delicate veUely character of the cuticle is not noticed by liiiri, I 
have, however, compared specimens from Yuma with the Dominican 
shells, and am satisfied that they are identical. 

NERITID-ffi. 

Neritina punotulata Lam. ( 11825 ). 

The specimens were collected from the Layou River at Basft-en- 
Ville, at an altitude of about 2000 ft. They arc large, and have 
the mouth-calhis of a dull reddish color. 
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OYCLOPHORID^. 

Cyclophorus (Amphioyclotus) amethystinus Guppy, (nm) 

There can be no doubt that this species is distinct from C. 
scbrammi, although the young greatly resemble the latter. It is 
known only from Dominica. 

Notk. — In the above article it will be seen that Mr. Pilsbry 
makes but fourteen species and none of them are new, several 
specimens which had been supposed, in a hasty examination, to be 
different species proving to be only color varieties of the other 
described forms. 

The small number of species obtained by us was doubtless due to 
the fact that our collections, as stated at the beginning of my 
article, were made almost exclusively at a considerable elevation 
(from 1000 to 2600 feet), and no doubt mainly above the range of 
many species such as Succinm a^>proxitnans, Amphilmlfma mlm- 
censy Leptinaria IqmelUitay Helix denthnSy Helicina fmclatHy 11, 
antiUarumy cto. 

A large part of the Mollusea were collected in the vicinity of 
Bass-en-ville, at about 2000 feet elevation, and in the midst of the 
deep woods, which may also account for the absence of some species 
that frequent the gardens and plantations. 

Here we found Helicina rhodostorna abundant on the trunks of 
trees and old stumps about our camp. 

The Layou River flowed past our camp at this point, and in it 
Neritina punctulata was exceedingly abundant. All the speci¬ 
mens we saw, and we examined hundreds, were marked by cavities, 
varying much in size but often very deep and wide, which had the 
appearance of having been drilled or bored out. In many oases 
these holes covered the whole* shell, but I think we never found 
any that had penetrated entirely through it. 

Stenogyra octona was vei’y abundant under logs and stones in the 
vicinity of all our camps. 

Vaginula punctaiissima was not common, but we found several 
specimens under logs and stones in the vicinity of Spring Hill 

SuUmxdm laticinctm was found rather commonly near Laudat 
on the plantain and banana plants. 

In Mr. E, A, Smith’s articles, mentioned aboire by Mr. Pilsbry, 
there are enumerated thirty-four species of land mollusks inhabit¬ 
ing Dominica; of these a few seem to be of doubtful identity, or 
hardly entitled to specific rank, but there are probably over thirty 
good species now known from this island,—G. E. VBUBinL, 



XXI. —Nkw Enolanp Spiders of the Family THOMtsiD^. 

By J. H. Emkuton. 

Thomisi(i 09 . 

In the ThomMdue the cephalothorax and abdomen are both flat- 
ten<*cl. The cephalothorax is about as wide as lon/;(, and the abdomen 
is usually widest behind. The legs are turned outward and forward 
more than downward, so that the body is carried close to the ground, 
and some species walk more readily sidewise than foi’N^ard. 

The family consists of two groups or sub-families, the ThomishKP 
and the Philodrornlncp, 

In the ThontUmoe the first and second pairs of legs are about 
equal in length and much longer than the third and fourth. I'he feet 
have two claws and under them a small cluster of hairs like the rest 
of the hairs on the leg. 

In the Philodrominm the legs arc more nearly equal in length, all 
long and slender, and the second pair usually longest. The feet 
have two claws and under them a large cluster of long hairs, wid¬ 
ened and flat at the end. 

The eyes of the ThonMdcp are small and nearly of the same size 
and have a simple arrangement in two rows. The maxilla^ are short 
and narrow at the ends. The males usually differ considerably in 
size and color from the females, and in some species the males are 
very much smaller tlian tlie females. 

The lliomisidm live mostly on plants, and in winter bide in cracks 
and under stones and bark. Their colors resemble tlie ]>lants on 
which they live, most species being marked with gray and brown like 
bark, while those living on flowers are brightly colored, white and 
yellow. They make no webs and no nests except a few threai^s to 
hold the cocoon and conceal it by drawing together a leaf o\er it. 

A large part of the Kew England species have been described, a 
few of them by Hentz in the Journal of the Boston Soc, Nat. [list., 
vol. V, but more by E. Keyserling in the Proceedings of the zool. 
botan. gesellsohaft of Vienna and in a separate book on the “ Sjunnen 
Americas, Laterigradas,^’ published in 18 B 0 . The spiders in the Mu¬ 
seum of Comparative Zoology at Cambridge have been named by 
Keyserling and among them are several of the New England species 
which have been compared with my own specimens. 

While this paper was printing, Mr, Nathan Banks published in 
the Proo. Acad. Nat. Sci of Philadelphia, a Catalogue of the spiders 
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of the upper Cayuga Lake basin (Ithaca, N Y.), with descriptions 
of many new species. Mr. Banks has let me examine his spiders 
and his names have been used for several species. 

Xysticus. 

The body is short and flat. The eephaloihorax is as wide as long, 
nearly square in front and halt as wide across the eyes as it is at the 
widest part. 

The front row of eyes is almost straight and the four middle eyes 
form a square or a rectangle wider than long. 

The abdomen is not much larger than the cephalothorax, widest 
across the hinder half and not pointed behind. The logs are short in 
the females, the first and second pairs nearly equal and longer than 
the third and fourth which are also of nearly the same length. The 
males have the legs longer and the first and second pairs proportion¬ 
ally longer than the females. 

The males are a little smaller than the females and darker colored 
The male palpi are shorl. The tibia has a short simple process on 
the outer side and a crooked and more complicated one underneath 
The tube of the jialpal organ begins on the inner side of the tarsus 
and extends around the bulb to the outer side where it rests in a 
small thin process turned outward. On the under side of the bulb 
are two processes of various shapes in diflerent sjnecies. 

The epigynum has a rounded opening variable in shape even in 
the same species, sometimes simple and sometimes divided by a 
median ridge. 

Xysticus lilXXbatUS Keys Spinnen Amqrica», 1880 

The female X. crudeJu Banks aiid X, hrum^iM Ilauka, appear to Iw Ihis speries, 
hut the male X limhatus Hanks ia (Ufforent from wiy A and nearer 

the rnalo X hmhatun Kcyserhng 

Platk XXVI ft, FjmmkS 1 \h. 

This is one of the largest species, the females measuring « or 
long and the cephalothorax 4"“^ wide. 

The colors are light brown spots of various shades on a nearly 
white ground, some individuals being very pale and others nearly 
covered by the brown spots. In half grown individuals the mark¬ 
ings are most distinct and are like those of Hentz’s figure of Thorn- 
ism ferox which is very likely this species, PI. xrvm, fig li. In 
these the sides of the thorax are light brown and the abdomen has 
on each side three or iour nearly square brown spots darkest on the 
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fjront and outer edges, The middle of the cephalothorax has a light 
marking tapering behind to the dorsal groove which is marked by a 
dark spot. The legs have a distinct fine light lino on the dorsal side 
and are marked all over with small light brown spots without any 
distinct bands or patches except that the fourth femur and tibia are 
darker at the ends. In the adults the markings are less distinct and 
that of the middle of the cephalothorax darker so as to obscure the 
lateral strijies. PI. xxviii, figs. 1, la. The males have the same 
markings Inat darker. Pig, la. The epigynura, figs. le, \f has 
a simple opening of various shapes, Honjetimes with a low and indis¬ 
tinct ridge through the middle. The male palpus has a large and 
oomjdicated hook undei the tibia turned a little toward the outer 
side so as to he visible from above. Fig. The processes of the 
bulb are large and dark colored, the under one pointed and directed 
inward, and the other wide at the end and turned backward to the 
base of (be bulb. Fig. 1//. 

JVlal<‘K from Medford and Peabody, Mass. Females, Dedham, Pea¬ 
body, Cambridge, Mahlen, Baleiii, Mass ; Simsbury, Conn. Both 
sexes from Brooklyn, Long Island, N. Y., N. Pike. A female with 
coi'oon j)artly covered by a folded leaf was found »lune 10. 

The specninens in the Museiiiii Comp. Zool. at Cambridgt^, named 
by Key6(‘rling, are all females. The male which I 8U]>[>4>He to belong 
to this species is not the limbatus Keys., but probably X, elegans 
Keys. 


Xysticus gulosus Keys 

^ =r S. locuphf Keys, Spinuen Ainericart, 1880, and X. knhis Banks 
XXVTII, MCUHICS 2~2('. 

The female is 6 to 8*”"* long with the cephalothorax 8“'“' wide. 
The color is grayish brown and very unifonn, the usual marking 
showing indistin(’tly among the fine brown spots that nearly cover 
the body. The femora are light on the ventral side and have two or 
three large spots along the middle. The femora are darker toward 
the end, those of the fourth pair having a distinct black spot near the 
end. The abdomen has usually only a pair of irregular black lines 
across near the middle, and several sfimller and less distinct behind 
it. PL XXVIII, figs. 2, 2a. 

The epigynura has an oval opening wider than long, in which arc 
two oval ridges directed backward. Fig. 2c, 

The male palpus has the under tibial process wide and turned out¬ 
ward at the end» The tube of the palpal organ is unusually long and 
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slender and has a long outward curve at the tip and a long thin pro¬ 
cess to support it. Fig. 2^. 

Salem and Beverly, Mass., under stones ; Long Island, N. Y., N. 
Pike. 

XysttCUS StomaohOSUS Keyg, Spmnon Amenrati, 1880 

A small femalo appareutiy of this species is named X. benefactor in the Mus 

Corap. Zool. Cambridge. 

PiMTK XXVI fl, PiflunKB 3-3ef 

This is a little smaller than limbatua, A mature female measures 
O'”"* long and the thorax 3”'"^ wide. The largest males are as large 
as small males of limhatm. The brown markings are grayer than in 
Hmhatua and less evenly distributed over the body. The lateral 
dark bands of the oephalothorax are very distinct and have a darker 
line on the outer edge and two darker spots behind under the front 
of the abdomen. The middle of the eeplialothorax is light, but a 
little darker toward the front of the head. 

The brown markings of the abdomen are light with black spots 
along the front and outer edges of each marking. The first and 
second legs arc covered with small brown spots darker and closer at 
the ends of the joints. The third and fourth legs are lighter and 
have darker spots at the ends of the joints, the fourth legs having 
conspicuous dark spots on the ends of patella and tibia. PI. xxviii, 
figs. 3, 3a. 

The epigynum has a wider opening than limhatm^ divided by a 
flat ridge at the hinder edge. Fig. Zd 

The male palpus has the under process of the tibia small and 
divided at the end into two blunt knobs. The tube is stout and 
black and ends between two large thin pro(»esse8 on the outer side, 
PI. xxviii, figs. 36, 3c. The processes of the bulb are small but ex¬ 
tend outward from its surface. The anterior process is attached 
near its middle and pointed at both ends. Figs. 36, 3c. 

Readville, Brookline, Saugus, Swampscott, Mass.; New Haven, 
Conn,; Long Island, N. Y., N. Pike’s oollection. 

Xysticus nervosuB Banka. 

Platk xxviii, FiuuRKS i^4d. 

Female 6”**® long, and oephalothorax 3*"™ wide. The markings of 
both sexes are very indistinct and much alike. The general color is 
light brownish yellow with darker and lighter markings scattered in 
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iwnall spots all over the body. The middle of the cephalothorax is 
as usual light colored with a few brown markings in the middle and 
toward the eyes. The sides of the cephalothorax are darker with 
irregular brownish lines. The abdomen has three or four pairs of 
indistinct brown spots, in front of which and on the front of the 
abdomen are irregular small white spots. The legs are marked in 
the same way with irregular light and dark spots, the first and 
second pairs a little darker than the others. PI. xxviii, figs. 4, 4a. 

In the males the first and second legs are very long and slender, 
the second twice as long as the third pair. The markings are a little 
brighter and more distinct than in the female. The under process 
of the tibia of the male palpus is curved and turned outward at the 
end as in ynlosua. The processes of the bulb are long and the ante¬ 
rior one has a complicated twist at the end. Figs. 4c, 4<f, 4c. 

The epigynum has a large oval opening, widest behind, in which 
are two smaller openings divided by a nari*ow ridge, fig. 4i. 

Medford, Readville, Mass, ; Long Island, K Y., N. Pike. 

Xysticus triguttatus Keys, Spiunen Amertcas, 1880 

Tho spidei named X by Keyserlma the Museum of Comp Zoology, 

Cambildge, is the female of thm speoiee and so la X fsro<lwt Banka 
PLATK XXIX, FIOURKS 1-ld 

The female is 5 or 0"''” long and the cephalothorax The legs 

of the female are white or yellowish with a few black hairs and 
small spots around the ends of the femora. Tho cephalothorax is 
yellowish brown with a line of black marks each Side ending in a 
distinct black spot at the hinder end. The third black spot is just 
behind the dorsal groove. The middle of the cephalothorax is very 
light behind and darker toward the front and middle of the head, 
PL XXIX, fig. 1, and the area between the eyes is white. The 
abdomen is white with two small black spots in front and several 
lines of black spots broken in the middle across the hinder half. 

The male is as large as the female and much darker in color. 
The markings of the cephalothorax are like those of the female, but 
darker. The femora of the first and second legs are dark brown 
and the rest of the legs dull yellow* The tarsus of the male palpus 
is white and the rest dark. The abdomen has very dark markings, 
those of the hinder half usually running entirely across, with white 
between* Pig. la. 

The epigynum has a large shallow oval opening, in the middle of 
which is a sm&U hole with a hard projecting ridge each side. Fig. Ic. 

Amt). Vfii.. Vllt. 4S April. 1899. 
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The male palpug has the tube stout and extcndinf? almost entirely 
around it. The processes of the bulb are small and the posterior 
one blunt and notched at the end. Fig. Id, 

This is a very common species in grass and low plants all over 
New England. In Psyche, vol. v, I have described the pairing of 
this species. The female held herself on a blade of grass, head 
downward, with the abdomen turned away far enough for the male 
to reach under, from above, to the cpigynum. 

Xystious graminis, new sp 

Platk XXTX, navRKM 2-2^ 

This species resembles in color and markings the male of A" 
triguttatm. It is a little larger and darker, and there is less con¬ 
trast b<*tween the light and dark portions. The legs are shorter and 
stouter and the patella and tibia of the first and second legs, as well 
as the femur, are dark brown. The ends of these logs, as well as 
the thiid and fourth pairs, are light yello^\ brown, not as white as 
in triguttatm. The dark bands on the cephalotliorax are not so 
distinctly broken into black marks as m triguttatm^ nor are the 
throe spots as distinct. The markings of the abdomen do not extend 
across the front half and the lighter parts are not as white as in 
triguttatm, PI. xxix, fig. 2. 

The male jialpus resembles that of triguttatm^ but the processes 
of the bulb are longer and both pointed and directed inward. 
Fig. 2a, 

The female is O'""' long and the oejihalothorax is S"""’ long and 3”*”' 
wide. The legs are short and stout. The color is dark brown with 
very small light markings. The front of the head is wide and light 
colored, with a distinct white band under the upper row of eyes, 
behind which is a very dark brown line. The dark patches on the 
sides of the thorax are partly divided into two, the inner halves 
ending in darker spots, as in triguttatm and etofnaehoet^ey but less 
distinctly marked. In the middle of the cepbalothorax is a triangu¬ 
lar dark area narrowing to a dark spot behind, and each side of this 
a light line narrowing forward to the eyes. The abdomen is dai'k 
with alternate natJrow darker and white markings across the hinder 
half and obliquely down the sides. The legs are covered with small 
brown spots. The first and second femora are lighter on the front 
side, and the third and fourth legs have a light line on the dorsal 
sidc.» The femora of the third and fourth kgs bkve a dark sppt at 
the end. The under side is dark with small brown spots, and the 
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spinneret« and epigynum are each covered by a very dark round spot. 
Tlie epigynum resembles that of triguttatvs. 

Males from Peabody and Saugus, Mass. Females, Brookline, 
Mass., S, Ilenshaw. 

Xysticus formosus Banks. 

PtiATB XXIX, PTOUBRS 3, 3a. 

The male is S'""' long and the oephalothorax wide. The 

dark sides of the oephalothorax extend toward the middle behind the 
eyes so that the middle light portion is narrower than usual. The 
parts around the eyes are white and so is tlie back of the cephalo- 
thorax around the dorsal groove. The hinder ends of the dark 
bands are nearly black wliere they pass under the front pait of the 
abdomen. The abdomen is white in the middle with irregular 
brown 8))Ots, and the sides arc dark brown, in angular patches that 
do not extend as far toward the mid<lle as usual. The legs aie 
covered with irregular browm spots and the patella and tibia of the 
first and second legs are much darker than the rest. PI. xxi\, fig. 2 . 

T'he tibia of the male palpus has a very small hook underneath, 
but the outer process is longer than usual and between it and the 
inferior process is a wide flat tooth. Fig. The palpal orgaii is 
very simple, the usual processes of the bulb being re]>resented only 
by a very short flat ridge. Fig. 2^/. 

Only one male from West Roxbury, Mass. 

Xysticus quadriliueatus Keys, vSpinnen Amoricas, ISHO 
Pi.ATK XXTX, riouREB 4, 4a 

Female long. Oephalothorax 2*6'*'"' wide. In this species the 
oephalothorax is unusually wide in front. The color is light yellow 
with light brown markings and black spots. The oephalothorax has 
four narrow brown stripes, one each side close to the edge, and the 
others running back from the lateral eyes. There are also two fine 
brown lines in the middle, sometimes extending from the eyes to the 
dorsal groove, but usually broken in the middle. There is a brown 
spot just behind the dorsal groove and two others on the middle of 
the back, half way between the groove and the middle eyes. On 
the abdomen there are two black spots at the front end, two in the 
middle and two near the hinder end, besides several smaller ones 
along the sides, There arc four light brown lines across the hinder 
half,»eaeh wHh a wWte line behind it, and there are oblique bfbwu 
lines alternating with white i^t the sides. Ph xxix, fig, 4. The 
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l«g« have the u«ual light line along the dorsal side and are covered 
with fine brown «pots without any distiiiot markings. The epigynum 
has an oblong opening, widest behind. Fig. ia, 

Medford, Swampscott, Beverly, Mass,; I^ong Island, N. Y., N, 
Pike. 

Xystiotis inornatUB, now sp 

Plaik XXIX, nauBBS 6-52» 

The adult female is 6“”® long, with the cephalothorax 2*”*" wide. 
It is less flattened than most species and has the cephalothorax 
rounded up in the middle, where it is much higher than the eyes. 
PI XXIX, fig. 6. The cephalothorax is dark brown, almost black, 
with a lighter line in the middle and a white line each side near the 
edge. The legs are colored in the same way, but the thin parts 
between the joints are white. The tarsi of all the legs are lighter 
than the rest At the base of the first and second femora, in front, 
are white spots, and the third and fourth legs have white longitude 
inal stripes. The under side of the cephalothorax and legs are of 
the same color, with white joints. The abdomen is light gray with 
indistinct lighter lines at the sides and small light spots in the 
middle. PI. xxix, fig 5. The epigynum has a small opening, with 
two wide anterior and two sharp posterior projections from its 
edges. Fig. hh 

Two young specimens less than half as large, have all the dark 
portions light yellowish brown. 

Adult from Medford, Mass.; young from Beverly, Mass., and 
New Haven, Conn. 

Oxyptila Simon, 1864 

This genus differs little from Xyetimt. The C/cphalothorax is 
flatter in the middle and the hoad narrower. The middle eyes of 
both rows are nearer together so that they form a rectangle longer 
than wide. The middle eyes of th^ front row and usually of both 
rows are farther forward than in so that both rows of eyes 

are more curved. There is less difference between the length of the 
front and bind legs in the males than in XyHimt. The dark mark¬ 
ings of the thorax often approach each other behind, as in Our species. 

Oxyptila oinarea, now sp. 

Puts ncumas 6 , 6 a. 

TMs male is 4*6®**‘ long and the cephalothorax 2*6®”* long anddJ®*" 
wide. The colors are grayish brown and white. The light portion 
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of the cephalothorax h narrowed near the dorsal groove and widened 
in front a little behind the eyes. PI. xxix, fig. 6. The abdomen 
has the usual markings, all indistinct. The legs are marked more 
nearly alike than in the other species. The femora are all thickly 
spotted with brown, and the third and fourth have a large dark spot 
at the end. The other joints are all light with dark rings at the 
ends. The inferior process of the tibia of the male palpus is large, 
rounded at the base, and turned outward at the tip. PI. xxix, fig. 
6a. The processes of the bulb are small and both turned inward 
at the points. The tarsus is curved downward a little at the end. 

One male, only, from the White Mountains, New Hampshire. 

Oorlaxaohne Thoreii. 

The cephalothorax and abdomen are both very much flattened, 
not more than half as high in proportion to their width as in 
XysticuS. The cephalothorax is flat on the top, not rounded up 
from the middle, as in Xysticus, The head is narrower and more 
distinctly separated from the thorax by depressions at the sides. 
The arrangement of the eyes is the same as in Xysticus^ except that 
the two rows are nearer together and lower, Tlie male palpus lias 
a small thin tooth on the end of the outer process of the tibia and 
there are no appendages to the under side of the bulb as there are in 
Xystivus. 

Coriarachno versicolor Keys., Spinnen Americas, Laterigradm, 1880. 

Plats XXIX, figueeb *7-7a. 

The female is 5 or 6”*”* long with the cephalothorax 2*5"“*^ wide. 
The colors are black and gray on a white or yellowish gi-ound, in 
irregular spots that vary in size in different individuals. There is 
usually a dark spot in the middle of the cephalothorax in front of 
the dorsal groove, and behind the eyes are four spots more or less 
run together and connected with smaller spots behind them. Along 
the sides of the thorax are four pairs of spots, the hinder pair largest. 
In the male these spots all connect together and the cephalothorax 
is often nearly black. The legs are covered with small dark spots 
and have larger spots near the ends of the joints and along the 
middle of the femur. In the male the femur, patella and tibia of 
the first and second legs are much darker than the other joints. 
PI. XXIX, figs, 7a. 

The epigynum ha# the opening a long distance from the transverse 
fold and divided Into two by a ridge that widens backward, PI. 
XXIX, fig, 7c, much like the epigynum of (7. depTessa^^ of Europe. 
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The tibia of the male palpus haH a large inferior process slightly 
bent inward at the end. The outer process is longer and the slender 
tip is on the inner side and s-shaped. Fig. Id, The tube of the 
palpal organ is stout and has in the middle a thick portion, rough¬ 
ened like a file. The end of the tube is straight, not spiral as in 
C, depresaa. 

All over New England, on fences and under stones. 

MisUtXXeZXa vatia Thorell = TIu)mtw>8 fartus Tlontz. 

AeJuU females of this and of aleatonua are both uaniod vaiut by Koyserllug 
Platb XXX» rioiTRBS l-lf/. 

The female of this »j»ecieB is the largest and best known of the 
genus. It is 8 or 10’“*" long and milk white, with sometimes a light 
crimson marking on each side of the abdomen. PI. xx\, fig. 1. 
The cephalothorax is wide and high in front, the distance between 
the upper lateral eyes being twice their height. Fig. The sides 
of the cephalothorax are very light yelloAv or brownish, the dark 
color being most distinct in young spiders. The dark markings also 
extend between the eyes and around the sides of the head, but the 
front of the head has a white mark that widens below over the 
mandibles and above under the eyes and around the eyes of the 
upper row. This marking of the front of the head, !pl. xxx, 
fig, 1^, distinguishes this species from aleatoria. 

The logs are white with light brown on the upper side of the first 
and second ; or even this is absent in some individuals. 

The epigynum has a deep rounded notch in the middle, the corners 
of which are prolonged backivard over the spermatliecir. Each side 
of the large notch are two small ones. PI. xxx, fig. \g. 

The male is only 3 or 4*“"* long, with the front legs about twice 
tbo length of the body. The males arc strongly marked with dark 
reddish brown on a light ground. The cephalothorax is dark at the 
sides, while the front of the head around the eyes is white, as in the 
female. The abdomen has a dark stripe at the sides extending, 
sometimes, its whole length, or in other individuals not more than 
half as far. In the middle of the aMomen are two parallel dark 
marks or lines of spots, figs, ic?, le. The first and 8(*cond legs have 
the femur dark brown, the patella dark on the outer half. The tibia 
dark at both ends, and the tarsus and metatarsus pn the outer half. 
The palpi are light with the palpal organ brown. The third and 
fourth legs are light. ♦ 

The male palpi are small. The tarsi are short and nearly as wide 
as long. The tibial process is smaller than in the other species and 
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has the littte hook on the end. PL xxx, \f. The bulb is 
round at the base and has a shallow notch at the distal end, over 
whio1» is the short and small tube, twisted once at the end. 

The young male has the form of the female with part of the 
markings of the male. The femora and palj)i are light colored. 
PL xxx, fig, Ic. 

The female and male from Menge’s collection of Prussian spiders 
in <ho Museum <^f Zoology at Cambridge, are exactly like American 
specimens, except that the female has the Imirs on the legs a little 
more distiu(5t and the epig3mum has the lateral openings larger and 
the middle one proportionally smaller. 

Common all over New England, as far north as the White Moun¬ 
tains. 

Misumena aleatoria Thoffumj/i nlpdtoum HoniJi *r Jiununto UrtndHht. 

Koy** 

Adult fornalcrt »ro luimed by Koysorliiig M mUa aud yoiinj? females liuncima 
hmuUltv uj the Muwniiu of f’omp Zoology nt (‘aiiibridge 

XXX, VKU Ui.s 

11ie female of this speeies, PL xxx, fig. 2, is easily mistaken 
for vafht. It IS smaller, the color is inor(‘ yellow, from light straw 
color to orange, and it does not have the crimson stripes on the 
abdomen, tbougb it occasionally has dark reddish brown marks in 
the same places and a double row of dark spots in the middle of the 
back. PL xxx, fig. 2e. The eepbalothorax is light yellow or 
greenish, with the sides a little darkened with brown. The legs are 
usually yellow witliout markings, but sometimes, especially in indi¬ 
viduals with spots on the abdomen, there are dark marks on the 
(50xa and trochanter, patella, tibia, and metatarsus of the first and 
second legs. The front of the head is lower than in th(» other 
species and the distance between the upper lateral eyes is nearly 
three times their height. Below the eyes is a white stripe the lower 
corners of which are extended into lines over the mandibles and the 
upper corners into a very distinct white line that extends under the 
eyes and around the sides of the head. PL xxx, figs. 2a, 2h. 

The epigynum (fig. 2d) has the notch less deep than in vatia and 
more open behind. 

The male is only long, but with the first and second legs 8““" 
in length. The eepbalothorax is much like that of the female, green 
with the sides dark brown. The abdomen is bright yellow. The 
first and secjond legs are dark brown without any markings, and the 
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palpi are brown but not quite as dark. The third and fourth legs 
are light yellow. The immature males have the front legs no longer 
than those of the female and only partly colored brown. PI. 
XXX, fig. ^ 

The young of both sexes have the abdomen darker in the middle, 
with light stripes in the hinder half. 

The male palpi, PI. xxx, figs. 2/, 2^, are very small. The 
tibial process extends half the length of the tarsus and has a sharp 
point turned a little outward and just below the point a small hook 
turned upward. The palpal organ is much smaller than the tarsus, 
flat and circular with a short tube and without any other processes. 

The abdomen of the female is a little flatter than that of mtia^ 
straighter at the sides and more truncated behind. 

Massachusetts and Connecticut. 


MiSUt&ona asperata ~ Tliomxaus aaptratus Hentx 

Mmum^na geoigiam Koyserling, specuneij in Mub Comp Zool, Oambndgo; and 
M. jolxata Banks 

Platk xxx, rioiTiiBs S-3€. 

This Species does not grow as large as tmtia and the color of the 
a<1ult female is more generally yellow, sometimes deep yellow, but 
oftener pale and greenish. The legs are a little spotted with pale 
brown and more hairy than in vtitia. The males and young are 
brightly colored with dull yellow and reddish brown markings, 
some of which are retained by the female until the last moult. A 
female half grown (PI. xxx, fig. 3a) has the oephalothorax light in 
the middle with a brownish stripe each side covering half way to 
the edge. The abdomen has a dark red band on each side of the 
fimt half and in the middle a pattern in light brick red. The first 
and second logs are marked with dark red-brown spots on the end 
of the patella, both ends of tibia, and the end half of the meta¬ 
tarsus. The hairs are much longer than in the adult. 

A female just bofoi^e the last moult had lost entirely the markings 
of the legs (PI. xxx, fig. 8a), and had the pale markings of the 
adult behind the eyes, while the abdomen showed the two side 
stripes broken, ihto several spots and three pairs of spots on the 
hinder half darkest on the outer side, all brick red. This spider 
was perched On a plant of sorrel (Rum$z ueeteceOa) and its eok)rs 
were exaOtly those of the flowers. The male has the colors of the 
young, but a\l deeper, the ground yellow or greenish and the mark- 
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ings dark reddish brown. The femora of legs one and two are 
spotted with dark red, thickest toward the front (fig. ^h). 

The epigynum has a wide oval opening divided into two round 
smaller ones by a wide ridge on which is a thin rained line in the 
middle (fig. 3c). 

The male palpus has a large complicated process on the outer side 
at the end of which is a small black point, hooked at the end. The 
tube of the palpal organ is wide and curved once around the end of 
the hull) (PI. \xx, figs. 3^), ending on the outer side. The male 
palpus is much longer than that of txaiia and more than twice as 
large as that of aleatoria. 

The abdfunen of tiic adult female has often gray or reddish mark¬ 
ings along the sides or in the middle. 

MiSUZUOXia/ oblonga Keys , Hpinnen Americas, 1880 
PliATB XXX, FIGURES 4-4t 

Male long. Front legs long and very slender. Colors, 

in alcohol, greenish yellow on the cephalothorax and legs and while 
on the abdomen and around the eyes, with dark red markings. Tlie 
front of the head is high, the distance between the upper lateral 
eyes being twice their height, as in 3f, C(7f/o, but it does not have 
the while mark in front like that species. Tlve eyes are all slightly 
raised on uhitisli tubercles. PL xxx, tig. 4. 

The sides of the cephalothorax are sliglitly darkened and around 
its edge is a fine red line, short in some and in others extending its 
whole length, and there are also, in one speeimen, led lines across 
the ends of the mandibles. The first and second legs have a short 
red rifig at the end of the femur and the patella. The tibia has tin* 
distal half red and also a short ring at the base. The metatarsus is 
red for three-fourths its length, and the tarsus half its length. 
There are also a few red spots on the front of the fir^t femur and at 
the ends of patella and tibia of femrth leg, but these spots are absent 
in one specimen. The cephalothorax, abdomen, and fernoia have 
stiff black hairs, standing wide apart. 

The male palpi are as small as those of aleatoria^ but shorter and 
more pointed, like those of vatta. The outer process of the tibia is 
much like that of vatia^ but shorter and thicker, and the hook is 
placed more on the outer side. The tube is longer and straighter 
and more slender than in oatia* PL xxx, fig. 4. 

The only female that seems to belong to this species is an imma¬ 
ture specimen 4*6“*® long. The color is pale yellow, darkened a 

Trams. Ookn. AOad., Vou VIII. 49 April, 1892. 
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little at the mdefl of the oephalotborax and the ends of the legs. On 
the first and second legs there is a small dull red spot near the end 
of the tibia and a longer one on the metatarsus. The whole body is 
covered with long hairs arranged in rows. On the bach of the 
abdomen there are about twenty rows of them nearly their length 
apart. On the legs they are in longitudinal rows a little nearer 
together. On the cephalothorax there is a middle row directed 
forward and another each side of it passing between the eyes. The 
other hairs of the cephalothorax point toward the middle. The 
body is smooth underneath, or with only very short hairs. 

Males from Blue Hills, Milton, Mass.; New Haven and Simsbury, 
Conn.; young female from Brookline, Mass.; Washington, I). 0., 
Dr. Fox. 


Philodromus. 

Cephalothorax as wide as long, rounded at the sides and much 
narrowed in front as far back as the base of the palpi. The front 
row of eyes is much shorter than the upper row. The legs are long 
and slender, the second pair longest. The third and fourth logs are 
not much shorter than the first and second. The hinder legs are 
wide apart and the sternum extends backward between them. The 
feet have the claws turned backward and under them a thick bunch 
of long hairs, wide and flattened at the end. The abdomen is longer 
than wide and a little pointed behind. The males are but little 
smaller than the females and mueh longer legged. 

The male palpi have two processes on the tibia, the usual hard 
hooked process on the outer side, and a flat, thinner one underneath. 

Phihdromus vufffarte is a common and distinct species.^ The 
others are all small and much alike, especially the males, and the 
difference between the sexes is so great that it is difficult to tell the 
male and female of the same species, and the males which are 
referred to ornatue and Uneatm may prove to Wong to other‘»peoieR. 

Philodromus vulgaris Keys. Thomwifi vutgark Henta 

P. vulgoAin Hanks P, prathuttne and P. Banks are probably of this 

spooioa 

Puts KKXI, figures 1-ly. 

Female, 8“”* long. Cephalothorax, 3"“*' long and the same wide. 
Head less than half as wide as the middle of the cephalothorax. 
The abdomen is half longer than the cephalothorax and nearly as 
wide at the Widest part. Th^ colors are various shades of gray, 



jffi Emerton—Spiders of the EamUy Thomisidcp, 


37.1 


1 ‘OHembling clowely thofte of old unpahited wood. The ground oolor 
i» dirfcy white and the under side is almost entirely of this color. 
The dark portion of the back of the abdomen is darkest at the 
edges and does not entirely cover the abdomen, showing a lighter 
band around it, plainest around the hinder half. Tlie principal 
middle markings are a long oval spot in front, pointed before and 
behind, and a herring-bone pattern behind. The legs are spotted 
with tine sjiots closest along the front of the femora and largest at 
the ends of each joint. PI. xxxi, fig. 1. The males are darker 
and longer legged, as in most species, fig. Ir/. The epigynurn has 
two openings, between which is a ridge that widens behind and 
extends to the transverse fold. Usually this ridge has waved or 
irregular sides, as in tig. \f but in some the sides are rounded. 
F'ig. \g. 

The male palpus is long with the tibia nearly twice as long as 
wid<‘. The lateral process is as A^ide as long, square at the end, 
with the upper corner slightly hooked. The under process is smaller, 
rounded on the inner corner, and sharp pointed on the outer. PI. 
xxxT, fig. Ic. The tarsus i| twice as long as wide and pointed 
at the end. The tul)e is short and very thick at the base. Tt starts 
on the middle of tlic inner side of the bulb and extends around the 
end. Under the tip of the tube is a short fine process. Fig. \d. 

All over Kew England on houses and fences, but seldom on plants. 

Philodromus pictus, new tu/us (WaleW ) BaiikH. 

l’L\TR XXXT, riuliREH 2«-2e. 

Female 5 or 0'"“’ long. Abdomen usually about twice as long as 
the eefthalothorax. llio widest part farther forward than in most 
Species. Legs and palpi pale yellow with tine brown spots Cephal- 
othorax light yellow in the middle and reddish brown at the sides, 
covered with fine H]>ot8. Abdomen dull red at the sides and bright 
yellow in the middle with a dark greenish marking in the middle of 
the front half and two dark marks behind it on the hinder half. 
PI, XXXI, fig. 2. The eyes ate surrounded by distinct light rings. 
In sonie specimens, usually immature, the abdomen has a more dis¬ 
tinct j ellow and red pattern. Fig. 2a. 

The male has the cepUalothorax and legs darker and the abdomen 
less bright red and yellow than the female, and sometimes gray and 
iridescent. In alcohol it shows a more distinct herring-bone pat- 
teni on the hinder half. Fig. 2A. 

The male palpus has the tibia nearly as long as the tarsus, The 
lateral process is unusually long and the upper corner has a sharp 
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hook. Fig. 2 < 7 . The under process is very thin and about as long 
as the lateral. The tarsus is widened on the inner side and the 
tube is long and slender, starting near the base of the bulb. The 
eyes are close in both sexes. Figs. 2c, 2e. 

A very common species all over New England. 

Philodromus omatus Banks 

=r/^ mtmiBCulus Banks and P 'placuhw liaiiks 

PlATF \XXI, FIGURES i-'Sb 

The female of this species is small and very distinctly marked 
^ ith dark brown on a white ground. The middle of the cephalo- 
thorax is white and the sides brown nearly to the edge. Tlu* 
abdomen is white with a distinct brown band each side from 
the front more than half its length. PI. xxxi, lig. 3. Some¬ 
times there is also an indistinct brownish pattern in the middle, but 
this is usually absent in adults and the middle is entirely white. 
The eoxsD aie brown and the rest of the legs white, except a little 
brown at the ends of the joints. Under the abdomen the lateral 
brown bands extend backward and mct|jt across the spinnerets. The 
abdomen is nearly as wide as long and widest across the hiud(‘r half. 

The male which I suppose belongs to this sjKjeies has the legs and 
cephalothorax orange brown, darker at the sides of the thorax and 
toward the ends of the legs. The abdomen is dark reddish-brown, 
strongly iridescent with red and green in a bright light. In 
alcohol it sliows brown markings at the sides similar to those of the 
female, and also indistinct angular marks in the middle of the hinder 
half. The palpi are long, but the tibia is little longer than wi<le and 
narrower than the patella The outer process is small and the under 
process wide and long, extending over the bulb a third its length, 
PI. XXXI, figs. 8<r, 36. The tarsus is widest aer(»ss the middle and 
straight an the outer side. The tube is very long and slender 
beginning the base of bulb near the under tibial process. 
Fig. 3a. \ 

All parts or^ew England; Ithaca, N, Y., Banks, 

Philodromus uneatUB, naw sp. 

\ Platb XXXI, nauftES 4 hIc. 

The female of Ihifl species is a little larger than omatus and the 
brown markings Ve lighter, and in life, or when freshly killed, 
purplish in the lifter parts. The markings are less distinct than 
in the brow\ and white running into each other. The abdo- 
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in«n ban a brown band oaoh Hide, often broken into several sj)otfl, 
and a brown band in the middle extending back half itH length, 
behind which are several lighter marks Hetween these are many 
oblique lighter markings and rows of spots. The legs are very light 
grayish brown, darker toward the ends of the joints. PI. xxxi, fig. 4. 
The tipper middle eyes are farther apart than in ornatvs, 

Th(‘ supposed male of this species resembles closely the last, but is 
a little larger and has much larger palpal organs. The tibia is longer 
than wide. The outer process is very short and pointed obliquely 
outward. The under process is long and wide. Pig, 45. The 
tarsus is nearly as wide as long, and the palpal organ nearly round. 
I^he tube begins on the outer side beyond the end of the under 
process ami extends around the inner side and outer end. Fig. 4c. 

All over New England. Not found !)y Banks at Ithaca, N. Y. 

Philodromus bldentatus, new sp. 

Platk xxxi, rmuHFS h~bh 

Of this s}>eeies 1 have only males, om from New Haven, Conn., 
and two fiom Mt. Tom, in ttie central part of MasKHehusetis. They 
arc long and in their general appearamje agree with the other 
species. The New Haven speeimen is pale and has the markings 
very distinct, while the others are dark orange brown, like most 
male Philodromus^ after a long time in alefdiol. ^I'he markings of 
the legs are more in irregular patches of gray and less in tine spots 
than in most species, and the dark middle line of the cephalothorax 
is unusually disUnet, The abdomen has the usual markings. Eig. r>. 
The male jialpi havii the tibia shorter than the patella and widened at 
the distal end. Tlie lateral process is stout and has two teeth at the 
end. PI. XXVI, fig, 55. The under process is longer, but small com¬ 
pared with other species. Fig, 5a. The tube is shorter than in 
pictuSy beginning near the middle of^he side of the bulb, 

Philodromus brevis, new sp. 

PtATB XXXII, WaiTKES 

Males, long. The color of both specimens is dark. The 

cephalothorax does not have the usual light area in the middle, but 
only a lighter spot just in front of the dorsal groove. The rest of 
the cephalothorax is nearly uniform in color. Fig, 2. 

The male palpi have the tibia short and straight, not widened at 
the ends* The lateral hook is long and stout and slightly curved 
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down at the end. Fig. Hd. The inferior prooeHs is short and wide. 
The tarsus is short and blunt The tube is very short, not half the 
length of the tarsus, and neatly straight. PI. xxxn, fig. 2(5. 

Two males only, from Keadville, Mass. 

Philodromus robuetus, now op. 

PrATE XXXII, FIQURKS 1-1 tl. 

Male, 4“”** Jong. Legs and palpi stouter and more hairy than in 
the other speoies, and the mandibles longer. The specimen is much 
faded and there are no traces of markings on the legs. The abdo¬ 
men shows the usual markings and the cepbalothorax had the middle 
light colored with a dark line, widening toward the head. 

The palpi have the tibia longer than wide and about as long as 
the patella. The outer process is slender and short, turned obliquely 
outward and blunt at the tip. Fig. la. The under process is thin 
but hard and as wide as long. The tarsus is as wide as long and the 
palpal organ nearly round. The tube is slender and extends half 
way around the bulb. 

Beverly, Mass. * 

TmarUS E Simou, 18C4 

Cepbalothorax widest across the middle, farther forward than in 
most of the family. Front of the head and mandibles inclined far 
enough forward to be seen from above. Lateral eyes of both rows 
on largo round tubercles. Middle eyes forming a quadrangle longer 
than wide and widest behind. Abdomen longer than wide, widest 
across the hinder half and high, and pointed behind with the point 
in some species prolonged into a tuberoule of various shapes. 

TznairUS oaudatus Kg^b ^ caudrdw Hent/., 

VlATH FUWSHB 

Female, 6”'”' long. Cepbalothorax, 2®*"* long and as wide at the 
widest part. The abdomen is as narrow as the cepbalothorax in 
front and widens backward to nearly twice that width. Fig. 3. 
The abdomen rises from the front to a point over the spinneiets, 
where it forms a blunt (XMiieal point Fig. The first and second 
legs are nearly equal and much longer than the third and fourth. 
The mandibles ate inclined forward, their basal half is nearly 
straight and the ends narrowed. The colors are gray and white, 
resembling light individuals of FAHodratmts mlgarU, The legs are 
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fspotted with a few black dota, largest and closest on the front pair. 
The markings of the cephalothorax I’adiate indistinctly from the 
dorsal groove. The abdomen is covered with tine gray spots and 
has three or four pairs of darker lines across the hinder half. PI 
xxxir, tig. 8. 

The males differ little from the females except in the smaller 
abdomen. 

The male palpus has a short and blunt lateral process widened 
ill the middle and thin and sharp at the end. Figs. 8c. The 
tarsus is wide and the palpal organ round and without any processes 
in the middle. The tube is slender, passing almost entiredy around 
the bulb and supported at tlie end by a soft appendage wuth a hard 
sharj) point. Figs. 3i, 3c. The epigynum lias a small semicircular 
opening. Fig. 3J, 

A common species in Massachusetts and Connecticut. 

!Elbo Kojserlmg, 1883 

These spiders have a general resemblance to Philodromm, The 
wliole body is flattened and wider than in that genus, the head is 
more rounded and the two rows of eyes more nearly of the same 
length. The legs of the second pair are much longer than the others. 

Fibo latithoraX Keys Zool hot ges, Wieu, 1H8J 
riiAiL XXX11, FIGCRKS A-Ad 

In this species the second pair oi legs is more than twice as long 
as either of the others and has the claws of these legs much smaller 
than the others. The cephalothorax is wider than long and much 
flattened. The head is rounded in fi*ont. The mandibles are small 
and turned backward under the head. The eyes are arranged as in 
Philodrommy but there is less difference between tlie length of the 
two rows and the front middle eyei are larger than the others. 
PI. XXXIX, figs. 46, 4c?, 4c7. The abdomen is as wide as long and a 
little pointed behind. Figs. 4, 4«. 

The length is 2 to 2*6™*”. The color is light yellow with brownish 
markings on the cephalothorax and abdomen. On the cephalothorax 
are several radiating lines of spots running from the dorsal groove 
to the legs, and three shorter lines extending forward half way to 
the eyes. The abdomen has two dark spots at the sides in front and 
a line in the middle and an indistinct herring-bone pattern on the 
hinder half. 
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There i« little difference between the male and female. The male 
palpua is slender and the palpal organ small. The tibia is twice as 
long as wide and has a short process on the outer side. The tarsus 
is slightly widened across the middle and the palpal organ is oval, 
about twice as long as wide. The tube is short and curved in a half 
circle across the end of the bulb. Figs. 4e, 4/. 

Medford, Mass.; Providence, R. I.; Long Island, N. Y., in N. 
Pike’s collection. The only males I have seen are in the latter 
collection. 

TibellUB Simon, ]8T6. 

Cephalothorax longer than wide. Abdomen very long and slender, 
narrower than the cephalothorax, and straight at the sides. Legs 
slender with long spines, second pair longest, and the fourth nearly 
as long as the first. Eyes on the top of the head. Both rows curved 
and the front row about half as long as the upper. The femur and 
patella of the female palpi a little thickened. 

TibellUS duttonil Keys - Thommis diittonii Hentz 
Pl/ATF XXXII, FIOURBH 5-6r 

Female, 8 or 10"'"* long, the abdomen variable in length and thick¬ 
ness. The color is light yellow with light brown markings. The 
cephalothorax has a middle brown stripe and one on each side, all 
indistinct. The abdomen has two black spots on the hinder half 
and a light brown middle spot at the front end extending back half 
the length of the abdomen ami ending in a point, or sometimes 
continuing the whole length. The abdomen is a little pointed 
behind and extends back far enough to cover the spinnerets. PI. 
XXXII, fig. 5. 

The male is a little more slender than the female. 1’he male 
palpus is bent downward. The patella and tibia are both short and 
the tibia shorter on the under side than above, so that the tarsus 
joins it obliquely. Fig. 6o. The tibial process is short and blunt. 
The tube is stout and black and twisted at the tip and has beside it 
a flat process of about its own length. Fig. I have not been 
able to find the spider whose palpus was figured by me on plate 20 
of the reprint of Hen la’s spiders of the United States in 1875. AH 
that I have seen since have the slender portion of the tube loDger> 
as here figured. The epigynum is very far forward and has its 
opening behind over the f ransvetse fold. Fig. 

Massachusetts} common in the White Mountains and Northern 
New York. 



«/. M, J£fMrt(m—Spiders of the J^\mhily Tfiomisidm* 379 


Thanatue o Koch. 

Cepbalotborax as wide as long in males and almost as wide in 
females, resembling that of Mi<rommata and Dolomedes, The 
front row of eyes is much shorter than the upper row and both rows 
are curved. PL xxxu, fig. 6. The abdomen is oval and little 
flattened, but not as long and slender as in Tihellm. The fourth 
legs are as long as the second or longer, which is unusual in this 
family. 

Thanatus lycosoides, uew sp 

platk XXXri, FiaiTHKs B-Sc 

This species is very near 7! colorademis Keys., and may he the 
same. It is smaller than the spiders described by Keyserling in 
both sevea, but the proportions are the same, and the male palpi 
almost like those of colorademiSy being a little more slender and 
having a sharper tibial process. Kcyserling’s specimens were all 
from Colorado and I have not seen any of them. 

The female is 6 to long. Cepbalotborax of largest specimen, 
4"*"* long and nearly as wide. Length of legs, 4, 2, 1, 3. The legs 
are slender and tapering, the fourth pair as long as the second or 
longer. The colors are white and brown covered with brown and 
gray scales and scattered brown hairs, and the whole appearance is 
much like Lycosa or Dohmedee. The middle of the (*ephalothorax 
is light from the eyes backward, and on each side is a dark brown 
band. The abdomen has a distinct brown spot extending from the 
front end beyond the middle, and pointed at both ends. This spot 
is found in several species of the genus The legs are indistinctly 
marked on the femur and tibia with longitudinal brown lines. 
PL xxxa, fig, 6. The epigynum is close to the transverse fold and 
is divided by a flat ridge, widest in front. The openings are long 
and narrow and covered by a convex brown shell, each side opening 
widest toward the transverse fold. Fig. 6c. 

The male is, as usual, smaller and longer legged and resembles 
more Ooyale and JPhUodromuB. The male palpus is somewhat like 
.that of duUoni% but shorter and stouter, and it has a longer and 
larger tibial hook. The palpal organ is large and extends beyond 
the tarsus on the outer side. The tube is short and slender and a 
little curved. Over the tube is a small, flat, soft appendage. Figs. 
6a, Oft. 

We^baffl, Annisquam, Dedham, Mass.; and Mt. Carmel, Uamden, 
Conn, 

Tiuiw. Conk. ioiU., Vril 
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EXPLANATION OF PLATES. 


Platm XXVIIT 

Fiffiire i’^Xyaticm limhatm Keyn, female, x 4, Id, male, x 4; Ift young female 
with moro dietmct markmga, Ic, raaxillm and labium, l<f, le, 1/, oponing 
of epigynum of throe different apidera, ]y, male palpaa, 1/^ tibia of male 
palpua from above 

Figure 2 —XysUfus gidoam ICeya, female x 4, 2a, male, x 4, 26 male palpua, 
2c, epigynum 

Figuro J —XysUcus aiomarhostta Keys female, x t, 3tt, male, x 4, 36, 8t, male pal 
pus, epigynum 

Figure 4— Xyatict^a fomalo, x 4, 4a male, x 4, 46, epigynum, Ic, tarsus 

and tibia of male palpus, 4<f under side of male palpus 

PtATB XXTX 

Figuro 1 —Xyaticue tngutiatus Keys, female x 4, la, male, x 4 16, front of head 

of feraalo, Ic, epigynum, Id, male palpus 

Figure 2 —Xystiaui yram%nu, male x 4, 2a, male palpus 26, dorsal niaikings of 
female x 4 

igurc i —Xyatiaut formoma, male, x 4 ^a, male palpus 

Figure 4 —'Xyaiiaks guad7ihnfatua Keys , female, x 4, 4a, epigynum 

Figure 5 —Xyaheui tuomalua female, x 4, 6a, front of head of female, 66, epigynum 

Figure f> — (hnyptda cmerea, male, x 4, Ca, male palpus 

Figure 7 —Oonarachm xiaraicolot^ fomuie, x 4, 7a, male x 4, 76, front of bead of 
^ fomalo, 7^, epigynum, 7d, male palpus 

PliAlE XXX 

Figure 1,—tjaha Thor, female, x 4, la, cophalothorax, enlarged, 16, front 
of head, Ic, young male, x 4, Id, If, adult males of different sires, x 4, 
1/ mule palpus, Ig^ epigynmn 

Figure 2 -^Mtmunemt ateatona, fetnale, x 4, 2o, front of head, 26, top of bead, 
2r, male, x 4, 2d, young male, x 4, 2e, )oung female with dark mark* 
lugs X 4, from one m the coUeotkm of the Boston 8oc Nat Hist , 
2/ 2p, male palpus, 26, epigynum 

Figuio 3 —Mtatpnnta dsjittsruki^ female, x 4, Ho, young female, x 4, 36, male, x 4, 
3r, epigynum, 3d, male palpus, 3e, side of male palpus, less enlarged 

Figure 4 *-Mtaumena oblonga Keys, male, x 4, 4a, 46, male palpus, 4c, youpg 
female, x 4 

' VlAtB XXXL 

Figure I-^Phtiodromua vulgarta ICeys, female, x 4, la, male, x 4, 16, first foot, 
outer side, le, first foot, inner side, Id, male palpus, is, tibia of male 
palpus, outer side, 1/, usual form of epigynum; Ig, epigynum of a 
female from Providence, VL I 

Flguijo 2 ^PhiltHtromnaPurina, female, x 4, 2a, dorsal markings of a younger female, 
26, male, x 4, 2c, front of bead of female, 2d, tpp of head of male, 
2a, front of head of male; 2if, Ig, male palpiiA 
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Figure 8 --Philtxlromm omatus, female, x 4, Iti 8/;, male palpus, 3c tibia of male 
palpus from above 3tf, 

Figiue 4 -^Phthdromwt hnedtui female, x 4, 4a, sternum, Ah^ Bide of male palpus, 
4c male palpus, under side 

Figure 5 —Pkilodromus hidmiatus^ dorsal markings of light colored male erdarged 
eight times, 6a, 66| male palpus 

Platr XXXII 

Flgiuo I ‘^Philodromus robustus, palpus of male, la, outer side of tibm of male 
palpuH 

Figure 2 — Philodromus Mevis markings of cephnlothoiax of male x H 2a, top of 
head , ih front of head , 2c, 2(i, male palpus 

flgiuo i —Ihnarus cmuiatus Keys, female x 4, -la, side of abdointn of femsle 
3c male palpus 3rf, epigynum 

1 iguri 4 ^—iCho laiiftmax Keys, female, x4, 4a male x 4, from a spoLimtu ni 
N Pike’s ooHeotion of I ong Island spiders Ab 4r, 4rf, head of female 
if male palpus 

Figure 6 diUiontt Keys , female, x 4 , 6a, 56, male palpus 5c epigjuuni 

Figure () — I'JtanatiiA lycosoides,^ female x 4, Oa, 06, male palpus, Or opigynurn 



XXri.—T his Maeikb Nemkrtkans of New Kkoli^nd akd Adja¬ 
cent Waters. By A. E. Vkrbixl. 

Thk following article is intended as a descriptive catalogue of all 
the Nemerteans of the North-eastern Coast of North America that 
have been observed with enough care to permit me to give a 
description presumably sufficient to enable ordinary observois to 
identify the species when seen living. Therefore all ray own 
descriptions, herein given, have been made from living specimens, 
except in a few special instances, which are, in each case, particu¬ 
larly stated. 

As a rule, undetermined alcoholic specimens of Nemerteans, un¬ 
accompanied by notes on their forms and colors while living, cannot 
be identified with certainty unless they belong to genera containing 
very few and widely differing species. To distinguish the numer 
ous species of Amphij[>orus, T^ira»Umma^ Limus^ etc, with alco¬ 
holic specimens alone, Mould be a hopeless task, at least in the 
present state of our knowledge of these groups. Possibly, when 
all the known s|)ecieR shall have been studied thoroughly by means 
of microscopic sections, it may be possible to distinguish many of 
the species by means of such sections of preserved specimens, but 
that will be a condition }> 08 sible only in the distant future, and in 
any case n^ould require much time and labor. 

Exceptional oases are, however, not uncommon in which some 
prominent feature may be preset ved in the alcoholio specimens suf 
ficiently well to enable the species to be recogniaed with certainty. 
Thus, among the Enopla^ the stylets of the proboscis are frequently 
characteristic in form or number. The ocelli, often visible in 
alcoholic specimens, may also be characteristic. In a few crises, 
even the characteristic colors may be preserved many years in 
alcohol, and still better iu glycerine. I have specimens of Amphi- 
poru8 anffulatue preserved in alcohol twenty yean ago, 

in which the dark purple color of the body and the oharacteriatic 
white patches on the sides of the head are still very distinct. These 
specimens have, however, been kept in dark drawers; those that 
were exposed to light faded many years ago. 

In consequence of the difficulty or impossibility of identifying 
alcoholic specimens, I have, in this article, made Very little use of a 
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large part of the vaist collection of American Nemerteans prewerved 
in the Museum of Yale University, and including those collected 
by myself and others during the explorations carried on from 1871 
to 1887 by the United States Fish Commission, under the direction 
of the late Commissioner, Professor S. F. Baird. 

These collections include several thousands of specimens, filling 
more than a thousand bottles and jars. They represent very fnlly 
the Nemcrtean and Planariau fauna of the coast, from ('ape Hatteras 
to Labrador, and from high-water mark to 2000 fathoms. Fortun¬ 
ately I personally identified and labelled when captured a large 
number of those specimens tliat belonged to described species, and 
made copious descriptions atid sketches of most of the unfamiliar 
forms that came, while still living, under my observation during 
all the sixteen seasons s})ent on the work of the IT. 8. Fish Com¬ 
mission, as well as during several summers (18C4 to 1870) spent in 
independent researches in the waters of the Bay of Fundy and 
elsewhere. But there were many specimens, especially deep-water 
forms, that T did not see until they had been placed in alcohol. 
Most of those are entirely omitted from this ijaper. Probably they 
include a number of additional species. 

Many of the general figures accompanying this article were made 
from life by Mr. J. II. Emerton and Mr. J. H. Blake, under my 
direction, for the U. S. Fish Commission, For the privilege of 
using these drawings for the present purpose, I am indebted to the 
late commissioner, Professor Baird, this article having been in pre¬ 
paration before his death. Other figures have boon drawn by 
myself for this paper. Numerous figures, taken from my own field- 
notes and rough sketches, have been copied and put into shajic by 
my son, A. H. Vorrill, under my personal supervision. The latter 
are, therefore, quite as reliable as the former ones. A few anatomi¬ 
cal figures (on PI. xxxix) have been copied from the works of 
McIntosh*** and Hubrecht,f in order to illustrate more fully some of 
the differences between the orders and sub-orders of Nemerteans, 

It was originally a part of my intention to have included numer¬ 
ous anatomical details of our native species, based on new prepara¬ 
tions and studies, but various circumstances have compelled me to 
defer that portion of the subject to a future time. Such details are, 
however, less essential in the case of our Nemerteans than they 

^ A MonO(jn»ph of the Britwh Annelids. Part I. The Nomortoaus. Kay Society, 
3873. ' 

f Voyage qjf tho Ohallenger, vol. xlx. 
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otherwise would have been, because many of our native species are 
closely allied to, and several others are identical with, some of those 
that have been well studied anatomically by McIntosh and other 
European writers. 

Nemerteans are almost universally present on our shores, between 
tides at all levels, from near high-water (Lineus soeiaUs) down¬ 
ward. They are also to be found, by dredging, at all depths down 
to 1000 fathoms or more, but are much more abundant in shallow 
water (1 to 00 fathoms) than at greater depths. They occur on 
all kinds of bottoms, but are usually more abundant in soft and 
partially organic mud than elsewhere. But in rather shallow water, 
on some hard bottoms overgrown with ascidians, hydroids, and 
sponges they are often very abundant, especially in the Bay of 
Fundy. The littoral Nemerteans occur in greater numbers and of 
more numerous species on the looky shores o1 the Bay of Fundy, 
and especially in Eastport harboi, than in any other localities where 
I have collected them. # 

On sandy shores, also, there are nearly always several species 
living buned in the sand, to be lound easily by the use of a spade 
These sand-dwelling forms include the largest species of Ccrebratn- 
fu8, which are, perhaps, the largest of all Nemerteans. 

NEMERTINA. 

The Nemertinea may be characterized as follows: 

Smooth, ciliated, often bright colored, and mostly marine worms, 
destitute of external paired appendages, usually with a long and 
somewhat flattened body, often almost linear; without definite body- 
cavity. Muscular walls of body thick and complex, not segmented. 

Head not very distinct from the body; mouth ventral, beneath 
the head, or subterminal, without teeth or jaws. 

Intestine large, usually straight and fumished with many short, 
lateral, saccular, often lobed appendages; anus posterior, 

A long, tubular, dorsal proboscis is contained in a special muscu¬ 
lar sheath, which is filled with a corpusoulated fluid apd situated 
above the intestine but entirely st^parated from it. The proboscis 
can be protruded by eversion from a special aperture at the front 
of the head. 

Two pairs of cephalic ganglions are present; they are united 
transversely by an upper and a lower oommisaure, between which 
pass the proboscis and its sheath. Most species have oUiated pits or 
sacs connected with the posterior ganglions by ducts leading from 
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foB8(i3 or grooves on tlie aides of the head. They are probably 
olfactory orgaiiH. Two large lateral nerves ran back from the lower 
cephalic ganglions; often there is also a smaller median dorsal nerve 
trunk, and in many there is a continuous nervous plexus between the 
muscular layers of the body-wall. 

Vascular system closed ; a main longitudinal vessel runs along 
eaeli side and usually a median dorsal one is situated above the 
intestine; the blood is usually colorless, rarely red. 

A paired nophridial system, consisting of ducts and tubules vari¬ 
ously arranged, is usually present in the msophageal region. 

The sexes are almost always separate and nearly all the species 
are oviparous. Re{»roductive organs are very simple and similar 
in both sexes, consisting of simple saccular ovaries t)r spermarics, 
situated along the sides of the body, usually between the lateral 
saccules of the intestine. External genital openings are mere pores 
in the body-wall. 

Development is usually direct, but sometimes with a metamorphosis 
through a Pilidiuni, or free swimming larval form, very peculiar 
in structure. (Plate xxxix, hgures 1 to 6). 

Order I, ENOPLA. 

Kfiopla M Schultz; McIntosh, Brit Annelids, Parti, Nomortoans, pp 3fi, 43, 134 

IJoplonuaerttni Hubrccht; Cams, Fauna Moditenanew, p 163, 1HS4. 

UoplonmtLertea'\\\i\yriiQhi] Voy. Challenger, vol xix, p 15. 

Proboscis divided into three distinct regions (Plate xxxix, figures 
7, H, fi); the first is evertible and tubular ; the middle region (wood- 
cut 1), is furnished with a hollow muscular bulb and a (*ompIe\ 
armature, consisting of a central calcareous stylet (c), or a toothed 
plate, usually accompanied by two or more lateral chambers con¬ 
taining small, pin-like, free spines or stylets (figures 7, 7er, and wood- 
cut 1, I), !>'). The central cavity of the bulb and the lateral stylifer- 
ous chambers communicate with the anterior evertible chamber of 
the proboscis by means of ducts. Proboscis-pore is either terminal, 
at the end of the snout, or subveutral. 

* 


Fig. I. Armature of proboscis of Ampkiporufi tacti/lcrefis, a, musculur bulb; b, 
its cavity; o, central stylet; lateral stylet-saes. «, duct of o, ii, muscular 

band, (after McIntosh)* 
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The mouth is small and inconspicuous when contracted, situated 
beneath the end of the snout and in front of the cephalic ganglions, 
often in close connection with the proboscis-pore. 

Lateral longitudinal cephalic slits are wanting and are generally 
replaced by shallow, transverse or oblique, ciliated grooves or fossm, 
connected by narrow ducts with small sacs (probably olfactory in 
function) that connect them with the posterior ganglions. 

Cephalic ganglions rounded, the upper or anterior ones closely 
united to and largely covering the lower ones. Lateral nerves arise 
from the posterior ends of the inferior ganglions and run back 
within the inner muscular layer of the body*wail. 

Ocelli various, often numerous; sometimes wanting. 

Three large, longitudinal vascular trunks are well developed; a 
vascular loop in the bead. 

Intestine large and straight, sacculated. Muscular walls of the 
body consist mainly of two layers, an outer circular, and an inner 
longitudinal one. ^ 

The young, so far as known, undergo no marked metamorphosis. 

The species are chietly marine; a few fresh-water and terrestrial 
species are known. 


Family, Amphipoeii>j£ McIntosh (reslr.) 

Body moderately elongated. Proboscis with a thick, tubular, 
evertible anterior portion, its walls consisting of about seven 
layers, the inner surface (or outer when protruded) thickly covered 
with papillae; middle region furnished with a simple central stylet 
and generally two or four lateral chambers containing pin-shaped 
stylets, but the lateral sacs are sometimes wanting; posterior region 
tubular, with two muscular layers, an outer circular and an inner 
longitudinal layer. (Esophagus with a dilated and plicated anterior 
portion in the head. 

The family Tetrastemmich^ Ilubr, is here included, I can find no 
characters that seem to me sufficient to warrant even a sub-family 
distinction bqj;ween Tetra9temma and Amphiporm. 

On the other hand, I would separate Drepamphorm Hubr, as a 
separate family, characteiiaed by having the 

central armature of the proboscis in the form of a lamina or plate, 
bearing several stylets or denticles; by the numerous styliferous 
sacs; and by the presence of lateral cmcal saos connected ;with 
the sheath of the proboscis. ^ 
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AxXXpMpOrUB Kbrouberg, 18il, HoTnto»«h, non Dic«, nec (birsted 

Ommaiopka Mir, Rymhola) Pliysicae, 1831 

r>ieHjTjg* Syst Helm vol I, p 248 1850 
Polyitemma IChr, 1831 , (ErsW, Naturhist I'ldsak, iv, p 579, 1H44. 

PcUUx Qiiatr (pars), Anti des Sm Nat, vi, p 201, 184G non DoUp Chiajo, 1841 
Comiocei>hala StimpBon Prodromua, in Proc Acad Nat Sol, Plnlad vol ix, p. 

IGfi (21 aep copy] 1857 
Polina StinipBon, op cit, p 105 

Ophionemoyiei Vcrnll Amor Journ 8c», vOl vii, p 45, 1871, Prot \mcr Assc^c, 
1871, p 389, 1873 

Body only moderately elongated, in Home spocies slender, in 
others stout ; usually strongly convex dorsally and with rounded 
sides* 

Head often diatinct from the narrowed neck, but in other casfs 
ol the same bVeadth as the body and without any definite limita¬ 
tion 

Trjjinsverse or oblique ciliated fossie or shallow grooves, two of 
them connected with the ciliated sensory ducts, are, apparently, 
always present, though often very indistinet; usually there is a pan 
at the back of the head and nearly in lino with, oi just behind, the 
posterioi ocelli and the ganglions; the othei pair, situated in front 
of the ganglions, is usually less distinct and may be easily over¬ 
looked, and IS perhaps absent in some species One or both paiis 
of fossa* may meet on the dorsal line in certain species. 

Ocelli usually numeious, variously arranged; perhaps the most 
common or typical airangemcnt is that of two anterior gioiqis and 
two posterior or cerebral clusters, but either pan may be lacking, 
or the two groups may blend, and sometimes no ocelli aie visible 

Pioboseis-poie terminal, or Hometimos sub-teiminal, just undi r 
the tip of the snout. Proboscis large and Jong Central armatuie 
a simple, sharp stylet with thick base ; lateral stylet-sacs usual 1} 
two, each with two to four, or moie, pin-shaped stylets 

Mouth far forward, usually united with the proboscis-pon, and 
there!oie not visible in contraction. 

The numerous species belonging to this genus’'* were rlistnbuted 

* Many HuiborS||Of whom a few are mdieatod In the synonymy hn\o ustMl Onma 
tqpUa Klu as the mutte of tins gvmw and on mutiy accouiita it Rooms to me tb«l it 
would have been bettor to have contitnied that usage JtferntORb, in bia monograp]), 
baa, however, aeon fit to ohunge the tiame to Avaphtporm (of tlie same date) for 
re»aou9 that are to say the leant, of queatfonable valldbyi— mnuily I^ochubo somebody 
tHoj/ hereafter disoow lb«t the#type ’’ of Oxnmaivplm is of a different genus tljougb 
be gives no reaaoo % auppORfng that to be the case In tins instance long usage 

Thai^s OoiTN Acad, Vob. VITT. 51 Tunk. 1892 
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among a lai*ge number of genera by the earlier writers, especially 
by those who did not obeerv^ the armature of the proboscis, or did 
not consider it of importance. 

In general, it is impossible to distinguish the species of this genus 
from otlior genera without an examination of the proboscis and its 
armature. Hence, no doubt, there are many still unrecognized 
species of the genus that were formerly described under other 
genera, from various foreign countries. I believe, however, that all 
the species hitherto described or mentioned as found on our coast 
are included in the following list, together with several that appear 
to be undesoribed. 

CErste^ adopted Polyeternma for this genus, and placed under it 
two typical species; P. romtin and P. pidchrum. At the same lime 
ho restricted Amphiporm to the genus named Nemertes (new sense) 
by McIntosh, giving its essentia! character (a small proboscis) and 
naming A, as the type. 

Subgemra of Amphiporus. 

Tbo genus may be conveniently divided into several groups or 
subgenera based primarily on the arrangement of the ocelli and 
nerves, as foltows: 

I. Otolli form four or more distmet g^roups; the two cerebral groups are 
distinct from the anterior ones ‘^^Ommatopleaf subgenus. 

la. Anterior ocelli do not form curved rows parallel with the lateral 
margins of the head. 

Amphipome angtilatuH (Fabr.). 

A. muUimruJ» V., sp nov. 

A. heteromrm V,, sp. nov 
A tetmeorm V,, sp, nov 

10, Anterior groups of ocelli form curved rows }>arallel, at least in 
part, with the sides of the head.—CKrs.; Polina 
Stimp, 

A, roeem (Mttller). 

* A. lacti/lorem (Johhst), 

A, ochraceaH V. 

A, gl^iinoem V, 

A, grineue (8timp.). 

» 

would have Justlfted him ui not making the change before there was any proof of the 
noccsflity for doing so 

Tlie change having been made in so important a work, Iwa been generally adopted 
by Inter Kiiropean authors, and I have, therefore, followed their example in this 
article, for uniformity of noinenoiature In this grotl|> Is at present of paramount 
importance^ 
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11. Only two dtstinct jcroups of ocelli, anterior or sub-lateral * cerebral 
groups obscure or wanting.—(7oa«toee|>/mifu Stimp 
2a, Only anteiior group*8 of ocelli are evident 
.4 frontalu V , ap nov 

26 Only median lateia] gioupa of cn^elli are piesent, or else the 
median and oereliral groups are blended 
A medosorm V , sp nov 

III Ocelli form only elongated lateral rows moie or loss paiaUel with the 
sides ol the head, terebial grou^is are not distinct flom the others 
llt>dy slender -^Ophionennerted Verrill 

A cr lien tains V 
A mrescens V 
A ogiliH V 

IV Only a single pair of anterior ocelli ai< present -DichilnH Stimp 

A hwcnJatm Mclnt 

V Ocelli indistinct or absent —Nai eifopais Veinll, sub-gen nov 

A eaens V,sp nov 

VI Oci 111 doubtful, forming at least a pair of antero-lateral groups (i>ei 
haps others that ale not observe d) 

A thalhiis V , sp nov 

VII Cerebial groups of ocelli(/) alone obseived (pcihaps anterior ocelli 
overlooked).*-iVaredci Uiraid 

sttperhns (Gir ) 

AuPHiroRDs 

AnalyfUal Tabic ofs^wetes baied on the (irrangenunt off/n oalH 
A Ocelli piescmt 

B Ocelli numerous, arranged in groups 
C Ocelli arranged m four groups, two cerebral, neai the ganglions 
and two anterior or antero-lateral 

1) Anterior clusters of ocelli transverse, at the fjont margin of the he.»d 
posterior groups roundish 

a Anterior groups transversely oblong or partly double A angulatns 
0(1 Ant(»nor groups eacli divided into three subordinate clusters A mxil- 
itsonis 

DD Anterlcn clusters are not transverse at the front maigin 
b Ant<u‘ior clusters subdorsal, uOt parallel with the margins oi he ad 
c Antenor clusters are triangular with the a< late angle bac k ward A lu /- 
erosorus, 

cc Anterior oluel^bers are obhcjue rows parallel with the pobtenor ones A 
tetraaorus, 

bb Anterior clusters htteral or sublateral, curved or crescent shaped, aiik- 
riorly partly |>arallel with the margins of head, 
e. Posterior gren^ form round or angular dose clusters 
/. Anterior groups are laj(^e» composed of several rows posteriorly, and 
nearly blend with p<!Miterior groups. A, roseua. 
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ff. Anterior grou|)e are more simple, <lwtinctly separated from the posterior 
clusters, composed of one or two rows, and regularly curved. A. lacti- 
Jloreiis, • 

ec. Posterior groups of few ocelli, which do not form close clusters. 

g. Posterior groups consist of one, two, or rarely three, oblique pairs of 

ocelli on each side. 

h. Posterior pairs usually two on each side, convergent backward. A. 

ochraceuH. 

hh Posterior pairs of ocelli divergent backward. A. glutinoma 
gg. Posterior groups linear, each of about four ocelli. A. gritmts 
OC. Ocelli arranged in only two distinct clusters. 

a. Clusters transverse, short, in front of ganglions. 

b. Clusters transverse, near front margin of head. A. frontalis. 

ht>. A large angular cluster on each side of the middle of the head. A. 
mesosoms. 

aa Clusters of mwlU elongated, lateral, parallel with the margins of the 
head. 

c. Ocelli forming a simple row on each side of head. A ornentatus. 
cc Ocelli in double or triple row^s. 

d. Ocelli in two or three nearly parallel rows extending hack of ganglioiiH 

A. vtrescem. 

<id Rows of ocelli broad, terminating at the ganglions. A. agilis. 

BB. Ocelli two only, near the front of head. A. hwculutm. 

AA Ocelli wanting or indistinct. A. ctccus. 

Hpcciofci not Jneluded in the above table : 

AmphijMmB thalUm. Ocelli doubtfulonly front groujis olwerved. 
Amphiporvs (?) euperbm. Ocelli doubtful; apparently two cerebral grou[)H 
only. 

Amphiporu^ augulatus (Fabr ) VerHll. 

Fasctola anguhta 0 Fnbr., ui 0. F. Mdllor, Verm. Terrosl et Fluv , i pp. 1774 
rianana anguliUa 0 Fabr, in Mliller, Zool Panic, rrod,p 221, 1776. (roinmuui* 
cated by O Fabridus. U Mbtlor), 

Planantf, angtUala 0. F«br., Fauns OroMUlsudlca, p. 92», 1780. 

(hnatoplea fihmpsonti (iirsrd, in Sllmpson, Invert of Grand Kenan, p 28, pi, 2, 
tig 18, 1863. 

Amjjhipoius VerHll, jSToUoo of Keoe&t Addit to Mar Invert., Part I, 

in Proc. National vol ii, p 184, 1879; Chdok hist Marine Invert. Atlau- 
tio Coast, p 12, 1879, Ihiileiin (7. 8 Nat Museum, No 16, p. 143, 1879 (from 
Cumberland Qulf) 

Amphtpor%(^ Fahrw i;i©vin«en, Bidrsg til Kuadskab ow Grmnlaods Turbellariefauna, 
p 38, 1879, from Videusk. Meddol. fra den ,naturlji. Foren I Kbhvm, 1879-^80, 

p. 200. 

Platk xxxiii, neuKies l, la, 2, 

Body large and stout, only moderately elongated in extension; 
back convex, sides well rounded, lower surface flattened. The body 
is very changeable in form and can contract into a short, thick, 
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oblong ma»8 ; the posterior end is oftcui the broadest part, but 
frequently in extension the breadth is nearly uniform throughout 
most of the length; posterior end obtuse. Head usually more or 
less distinctly defined, often bioader than the neck, oblong or ovate 
in form, rounded or obtuse in front, nearly always with a conspicii' 
oUH, pale, angular spot on each side. Ocelli numerous, arranged in 
two frontal elusters on the white marginal area, and in tw^o dorsal 
groups ; eaeh of the anterior or frontal ones consists of numerous 
small ocelli arranged in two or more close rows forming an oblong 
or crescent shaped cluster close to the antero-lateral margin of the 
head ; in some oases each of these clusters is double, cfuisisting of a 
larger, outer or lower group and an upper, smaller one; but these 
subordinate clusters are usually more or less blended ; the dorsal 
groups are smaller and of ft‘wer ocelli, rounded, and situated at the 
poHterO‘dorsal part of the head, close to the ganglions, and usually 
on, or just in front of, a narrow whitish line across the neck whicli 
marks the position of the transverse fossa*. Proboscis large, covered 
with small papilla^. Color of body, above, and middle of head 
usually deep purple, madder*brown, or purplish brown, sometimes 
plum-color, chocolate-brown, reddish brown, and orange-brown ; 
sides and lower surface much paler brown, often liesh-eolor or 
])inkish. The head is whitish in front and is almost always oon- 
spieuouHly marked with two large angular spots or ]>alches of whitish 
or flesh-color on the sides above; most frequently these spots are 
broad, triangular or trapezoidal, with the apices directed toward the 
median line above, but separated by a wide dorsal stripe of dark 
coloi’ like that of the body ; in other cases the apices of these spots 
are more truncated, giving a broad, somewhat squarish form, the 
shape varying with the extension of the head; a litth* back of tlie 
spots a narrow angulated white line, oorresjionding to the transverse 
fossce, crosses the neek, but it is sometimes absent; in front of the 
angular spots there is usually another, more conspiououH, white line 
or narrow band across the dark pigment of the head, but this is 
sometimes interrupted dorsally and is then reptesented by a narrow 
triangular spot of white on each side of the head ; proboscis, when 
protruded, reddish. 

Length up to lOO to 15; diameter 0 to 8'“*“ or mon*. 

Massachusetts Bay to Gulf of St. Lawrence, Labrador, Chimber- 
land Gulf, and Greenland. Very common and of large size at 
low-water mark, under stones, at Eastport, Me., and Giand Menan, 
N. I have also dredged it in numerous localities off Nova Scotia ; 
in the Bay of Fundy ; oflf the coast of Maine ; Casco Bay ; ofl! Cape 
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Ann ; off Capo Cod, etc., in 4 to 150 fathoms; and in the Gu^ of 
St Lawrence, 16 fathoms. 

This large and conspicuous species is generally easily recogpiKcd 
by its clear, dark purplish or chocolate-brown color above, with pale 
margins and a trapezoidal or triangular white spot on each side of 
the head, and usually with a narrow white line across the neck ; and 
by the pinkish or flesh-colored lower surface. Ocelli in two or more 
rows in an elongated group on each antero-lateral margin of the 
head, and a pair of small sub-dorsal clusters on the ti-ansverse white 
nuchal band. 

The Pkinaria ayigulatfi of Otho Fabricius was, without doubt, 
based on this species; but his description being very bri(*f, writers 
have hesitated in regard to this identifleation. Jlis description of 
the characteristic wdiite angular spots on the head, the color, and the 
habits could, however, apply to no other known species. The re¬ 
discovery of this species on the coast of Greenland by Le\ insen, and 
its abundance in Cumberland Gulf, renders it quite certain that 
Fabricius had this species before him. nonce I have considered it 
necessary to restore his name. 

This species and some of the others herein described, e. g. A. fron- 
evidently belong to the group for which Dr. Stirn]>son insti¬ 
tuted the genus Cosmocephala. Among the characters given, the 
clusters of ocelli are said to be arranged on the antero-lateral mar¬ 
gins of the head. The cerebral clusters may, perhaps, have been 
overlooked in at least one species. Dr, Stimpson has described two 
North Pacific species that are evidently closely allied to A. angula- 
iu9y viz: 

Amphiporm Beringiamie {^(Joi^mocephala Beringiana 8t.) This 
was dredged in Bering Strains, in 5 fathoms. It closely resembles a 
light-colored variety of A. angnlaiue and may be identical with it. 

Amphlporufs Japonicun {Comnocephala J^uponica St.) was from 
Simoda, Japan, low water, among rocks. It differs more from our 
species than does the preceding. It is brown above, with a pale 
median line, with irregular pale spots on the head, and triangular 
cervical spots of white; clusters of ocelli are antero-lateral* ^ 

♦ Prodromus, in Pfoo. Phil Ai'ad. Not Sci., ix, p. 166, 1861. Ths extensifO col- 
lectione of invertebrates mad© by Dr Stlmpison on the North Pacific Kxploring: Bxpe* 
ditlon were Pearly all destroyed in the groat Chicago fire by which the Mwnoum of the 
Chicago Academy of Science was burned, Hie original notee and drawings were 
burned at tho same time. Hie colored figures of the Turbellaria and NemerteanS* 
which I had the pleasure of ©xamiaing not long before tho fire, were numerous and 
excelloat. Hod he been able to publish hie figures subsequent writers would have 
found it easy to identify his new genera and spooles, briofiy desoribed in the Ptodromus 
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Amphip 


OrUfi multiSOrus Vemll, np nov 


PtATE \X\ni, FIGURR 3 

Body moderately long^ verHatile. Head rather wider than the 
body, rather Bhort, rounded in front, separated from the body by a 
nlightly curved transvem* fossa on each Hide. Front ocelli form six 
small rounded, submarginal eluNters ; three clustorH eacli containing 
8 or 4 ocelli, arc on each aide of the front of the head, arrang(‘d par¬ 
allel with the margin ; the posterior ocelli form two roundish, sub- 
dorskl clusters, each containing 6 to 8 ocelli, situated near the pos¬ 
terior part of the head, just in front of the pink ganglions. 

Color of body, salmon or flesh-color, paler beneath 

Length, in extension, 25 to 35'"“' ; diameter, 8 to 5“"". Desciihed 
from life. 

Kastport, Me., at low water mark, and in 12 fatlioms, 1870. 

This species, in the form of the body and arrangement of the 
ocelli, is closely allied to yl. anrftilatHs^oi which I formerly supposed 
it a pale variety. The very pale oolois, total absence ot tin* white 
patches on the head, and )>eeuliav grouping of the anterior ocelli are 
characters that seem to warrant its separation as a distinct species, 
at leaHt until intermediate specimens be discovered 


Amphiporus heterosorus Vemii, wp lun 

Amj^htporua u^seu'^{jms) Vorrill, Notice ot Hecent Addit to Mar tnvort, Port I, 
in Proc. National Mug, vol ii, p 183, 1873 {non MiUler) 

Pmtk x\xiv, piouki^s 7, 17 

Body rather stout, rounded, obtuse at each end, versatile. Head 
obtuse, usually rather wider than the body. Ocelli numerous, ar¬ 
ranged in a pail of roundish clusters on the posterior part of tlio 
head, and in a pair of triangular clusters at the front; thes<‘ triangular 
clusters, having their bascM at the anterior margin of the head, ex¬ 
tend upward and backw^ard to near the middle of the head and end 
in an acute apex formed by a few ocelli, larger and more distinct 
than the rest. The posterior groups are smaller, wdde apart, and 
distinctly separated from the anterior ones. A pair of shallow trans- 
vorsi*! fosste, on the posterior pait of the head, runs upward in line 
with the posterior groups of ocelli. Anterior fossje were not noticed. 
Proboscis cl8.vate in extension, large and long, equal to more than 
half the length, and about one-half the diameter of the body, finely 
papillose toward the end, and light brownish red in color. 

Color of body, above, oherry-red, clear reddish brown, or light 
chooolate*brown; the sides ^nd ventral surface flesh-color; a dark, 
medial, longitudinal line on the head. 
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Length, in extension, 30"“" to 50"'"'; diameter 3"“" to 6"’"*; iebgth 
of proboscis, in extension, 25*""'; diameter 1-5*"*" (Mo. 5). 

The specimens described above, from life, were taken off Cape 
Ann, 8tat. 136 (IT. S. F. C.), in 26 fath., sand, 1878. Kastport, 
Me.; Bay of Fundy ; Gulf of Maine ; Casco Bay ; Massachusetts 
Bay ; off Cape Cod; common in 10 to 200 fathoms, on muddy and 
sandy bottoms. 

Amphiporus tetrasorns Vomii, sp. nov. 

Plate xvxiv, noimB 6. 

Body very changeable, in extension roundish, rather thick, taper¬ 
ing but little, obtuse at both ends. Head as wide as body, usually 
obtuse or subtruncated in fiont, separated from the body by conspicu¬ 
ous transvei-se fossa? which curve upward and forward on each side; 
on the under side of the head these fossm run forward, on each side, 
to the mouth. Ocelli numerous, forming two oblique, oblong, nearly 
parallel clusters on eaeh side, the posterior ones just in front of, and 
parallel with, the transverse fossse. 

Color of body, above, chocolate-brown, darker medially ; head, in 
front of eyes, white ; body, beneath, whitish. 

Length, 26 to 30"“"; diameter, 2"“". The specimen described 
above, from life, was dredged at Station 132 (U. 8. Fish Com.), off 
Cape Ann, Mass., in 46 fathoms, mud, July, 1878. 

Amphiporus laotlfloreus (JuhTiBton) McIntosh 

Plmaaa lactijiorm Johnston, Zool. Journal, vol. hi, p. 48.9, 182H. 

Nemn Us lacUJUnra Johnston, Man:. Zool, und Bot, vol. i, p. G36, pi xvrr, f 2 and 3, 
1837. 

Boilasia alha W. Thompson, Ann. Nat Hist, vol xv, p. 320 (with woOdout), 1845, 
Polm mandilla Quatrofakes, Ann des hc nat, a*"'® »6r, Zool, tom. vi, p, 203, lab. 8, 
tigs. 1 and In, and tab. S, fig. 2, 1840. 

NemerUs mandtHa Diosing, Syst Holm, vol. i, p. 274, I860 
Omaloplta vnutnhiliM Bicsing, op ctt., p. 262, 1850 

Omaioptea Johnston, Cstslogwo P*rit Muh , p. 23, plate n«, f. 2, 2* 2*^ .3, 
and 3» 1806. 

Oinataplm aWa Johnston, op cit., p. 23, 1866. 

Amphiporus laGii/hrsus McIntosh, British Annelids, Part I, Nomortenns, p. 160, 
plate 1, figs. \ and 2, 1873; Jensen, Turbellaria ad JJt Horvegla). p. 80, 1878, 
Amjdiiporus hcHfhi'tmsV'oniM, Notice of Heoent Addit to Mar. Ttivort, Part 1, la 
Proc. National Mtia., il, p. 184, 1879. 

Plats xxxn, wetTREs 7, 7a. 

Body rather elongated, roundish abotc ami on the margins, flat¬ 
tened beneath, of nearly uniform breadth ^rom the head to near 



A. E* Verrlli—Marine Nennerteam of New England, eic. 395 


the posterior end. Head often somewhat expanded, a little flat¬ 
tened, ohtnse or subacute in front according to state of extension. 
Ocelli form, on each side of head, a nearly simple submarginal row 
on tlic antero-lateral part, and behind the ends of each of these 
rows there is a small cluster of about three or four ocelli on each 
side, near the ganglions. 

Color dull white, grayish, or pale flesh-color, often with a darker 
stripe along the back due to the proboscis-sheath; along the margins, 
especially beneath, the lateral sacs of the alimentary canal are 
.often visible. Length 50 to 75 "““; diameter 4 to 0 ’"'", in extension. 
Kastport, Me., and Grand Menan, N. B., at low-water mark, under 
stones. 

This species, which is here referred, with some doubt, to the 
European form, is not uncommon cm the shores of tlie Bay of 
Fundy. 

Axnphiporus roseus (MuUor). 

Fajictala rosea 0. F. Muller, Verm. terroRt. et ttuv i, *2, p. 58, 1774. 

I*lavaria rosea Mliller, Zool Danic. Vrodr., p 221, Mo 2075, 1770; Zool Panic., 
vol ii, p. SI, tab 64, flg. I and 2, 1788. 

Johnston, Mag. Zool and Hoi, toI i, p 520. pl. \vn, 0^ 0, 18:17 

Polymtemma roseum Giiratod, KroyoFs Nat Tidss, vol. iv. p. 571), 18:i7. 

Polystenoua pukhrum tKr«ted, op. oit., p. 58u, 1837. 

Omafoplea loaea {pais) Piesing, Syst. Helm , vol. i, p 251, 1850, 

Omaioplea pakhru Piesiug, op. fit., p. 252, 1850. 

Ommatopka pukhm Johnston, Oatalogue lint. Muh., p 24, pl. iia, Hg. G and 6*, 
1865. 

Amphijiom!, pukher Mvlut., British Annelids, Part I, Nemortaans, p, 158, pl. i, fig 
3: PL. xiT, flg*. n, 1873. 

Plate xx.viv, rmuttES 5, 5a, 55. 

'Body rather stout, not much elongated, tapering somewhat to 
both ends. Head usually broader than the body, ovate in exten¬ 
sion, obtuse in front, separated from the body by a slightly marked, 
curved, transverse groove or fossa on each side. Ocelli numerous, 
arranged somewhat in four groups, the anterior pair lateral or sub¬ 
marginal, the posterior subdorsal; the anterior clusters form long, 
crose-ent-shaped groups or nearly simple rows on each side, running 
somewhat parallel with the antero-lateral margins of the head, but 
curving inward posteriorly, so that their posterior ends nearly meet 
on the median dorsal surface; the two posterior groups, which are 
opposite the hinder portion of the crescents and nearer the postero¬ 
lateral margins of the head, have an irregular roundish or ovate 

Trans. Conn. Acad., Vol. VIII. 62 June, 18 S 3 . 
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form and are often almost united to the front groups by a few 
ocelli scattered between them. 

Color of body, above, clear orange-red, paler beneath. 

Length of the specimen described above, from life, 18 to 20*^*^’; 
breadth 5"*'”. Massachusetts Bay to Bay of Fundy, in various local¬ 
ities, low-water to 112 fathoms. The specimens above described 
were taken at station 38, 187V, in 112 fathoms, off Grand Menan. 

Amphiporus ochraoeus Vemll, Check List invert, 1879 

Commcf^’ihala ochracea Verrlll, Invert of Vineyard Sound, etc,, pp HI, 338, pi 
xrx, figs 95, 96of, 1873 

Plate xxxiit, rionaBS 6, 6, Plate xxxix, miniE 8. 

Body elongated, moderately slender, somewhat flattened, but 
thick, with the margins rounded, obtuse at both ends, or subacute 
posteriorly; broadest and often swollen anteriorly; gradually and 


Pig. 2. Amphtporus odiiaceus. Head and part of body, to show ocelli, enlarged 

slightly tapering posteriorly; the integument is translucent and the 
internal organs show quite distinctly; lateral (saccular) organs 
voluminous, extending nearly the whole length of the body along each 
side, and showing through as dull yellowish white mottlings. Head 
usually ovate, slightly wider than the body, obtuse; a slight fossa 
or groove, tisually appearing as a whitish line on each side, runs 
obliquely across the ventral and lateral surface of 11»o head, diverg¬ 
ing from the mouth aud curving «<imewhat forward and upward at 
the sides; another, less distinct, is situated farther forward on each 
side of the head. Proboscis-pore small and inconspicuous in con¬ 
traction; mouth, small. Ocelli numerous, but varying somewhat in 
number; the anterior ones form a submarginal curved row along 
each side of the head, anteriorly, but curve inward farther back ; 
just back of these, on each side, there are usually four distinct pos¬ 
terior ocelli, standing two by two, obliquely. Color dull yellowish, 
or yellowish white, often tinged with deeper yellow or orange ante¬ 
riorly, with the median line lighter; the position of the cephalic 
ganglions is shown by faint reddish spots between the posterior 
groups of ocelli. 

Length, 50“*"^ to 70™*"; breadth, to 3™™, 
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The proboscis is large and thick (PL xxxrx, fig. 8). The central 
stylet (PL xxxin, fig. 5a) has a rather narrow, oblong shaft, 
rounded at the base, and with broad basal aim; the two lateral sacs 
usually contain only two stylets each. 

(/ommon between tides and in tide pools, under stones and creep¬ 
ing among algse, hydroids, bryozoa, etc., on the piles of wharves 
and other similar places. Also dredged frequently in 2 to 20 
fathoms, on stony or shelly bottoms, off New Haven, Conn. ; 
Thimble Islands; Noank, Conn.; Newport, B. 1.; Woods Holl, 
Mass.; also dredged at numerous other localities in Long Island 
Hound and Vineyard Sound. North of Cape Cod it is less abund¬ 
ant, but I have dredged it at many stations, at moderate depths, in 
Massachusetts Bay. It also occurred between tides on the north 
shore of C^ape Cod, at Provinoetown and Barnstable, Mass. 


AxnpbiporuB glutinosus Vemli. 

Pohna glutinosa Vorrill Invert \nltijala of Vineyard Sound, otc., p .137, plate xii, 
Up; 07, 1873 

PLAlr WXV, KKICRK 5. 

Body rather slender and elongated in extension, usually broadest 
in the middle and tapering to both ends, but quite versatile in 
form; head nut distinct, usually obtuse ; posterior end narrower, 
usually obtuse or slightly emarginate; integument soft, siKiroting a 
large quantity of mucus; the lateral organs extend close to the head. 
Ocelli numerous, variable in number, usually eight or ten on each 



Fig, 3. Amphiporm gluHaosim. Outline, enlarged. 

side, arranged in throe pairs of short, oblique, divergent rows, two 
to four in each; proboscis-pore moderately large terminal; no lateral 
fossa) were observed. Color dull yellow or pale orange-yellow, 
sometimes brighter orange, es|>eoially anteriorly; posteriorly usually 
lighter, with a faintly marked dusky or greenish median line. 

Length, 25*®“ to 30“*®' in extension; breadtli, to 2’""*. Great 
Egg ^rbor, N, J., to New Haven, Conn., and Wood’s Holl, Mass.; 
low-water mark to 6 fathoms, usually among hydroids and bryozoa. 
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Amphiporus griseus (Stimp) Vemii 

Pohna gnsea Stimp, Prodromus, in Pioc Philad AcHd. Nat Sci., vol. U, p 164, 
1857 

Body rather lotig, a little depressed, sub-cylindrical in extension, 
pale graj^ in color. Head distinct, ovate, or suboordate, narrower 
than the body, acute in front. Anterior clusters of ocelli larger, 
elongated, partly submarginal on the antero-lateral margin of the 
head; ocelli ten in each cluster. Posterior clusters cervical, small, 
linear, with four ocelli in each. 

Length 0*8 inch; breadth 0*04 inch. 

In the harbor <if Norfolk, Va., sublittoral, among algre in muddy 
places. 

The above is a translation of Dr. Stimpson’s Latin diagnosis. 
The species appears to be closely allied to A. glutwosm, 

Amphiporus frontalis VomiJ, sp nov. 

Plate xvmv, nor res J, la, U, h 

Body large, versatih* in form, rather elongated, convex above, but 
somewhat depressed in extension, of nearly uniforni brcadtli to near 
the ends, which are obtuse. Head in extension usually broader than 
the neck and separated by a slight constriction, usually longer than 
broad, but it may shorten into short ovata or bioad rounded forms; 
front margin often emarginate. A well-marked, but shallow, ob¬ 
lique, transverse, ciliated fossa at the posterior border of the head, 
on ea«h side, curves inward and usually somewhat forward, but 
does not reach the middle line; in some states of contraction these 
fonm curve backward ; underneath, the fossae run very obliquely 
backward and inward, when the head is extended. Near the front 
of the head, on each side, a short -curved fossa runs inward and 
curves forward, nearly parallel with the posterior ones, beneath 
the head they curve inward and backward but they recede in a 
V-shaped curve on each side of the head. Ocelli rather large and 
conspicuous, blackish, atTanjJed in a single irregular cluster, or 
double ro.w, of six to eight or more, on each side of the front and 
near the margin of the head. Mouth close to the proboscis-pore. 

Color translucent white, or pale gray, or yellowish, with a darker 
dorsal band ; aides of body mottled with pale pink or yellowish, 
due to the internal organs. 

A variety taken at Eastport, Me., at low water, 1868, was trans¬ 
lucent pale aalmon, or flesh-color, moUled laterally with purplish 
and yellowish, due to the internal organs, while the median dorsal 
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region was greenish, apparently due to the contents of the intestine. 
Ocelli about 10 in each cluster. 

Length, in extension, 100*"'”; diameter 3*”'". 

l^ength 25 to 125”""; breadth about 3 to 5""". An individual 5 
inches long can contract to less than 2 inches. ^ 

Eastport, Maine, low water, 1808 and 1870. 

Amphiporus mesosorus Vorriii, sp. nov. 

Plate xx\iv, figuek 9. 

Body not much elongated, rather thick, well-rounded. Head of 
the same breadth as the neck, obtuse in front, l^osterior transverse 
foBBHD rather shallow and indistinct. Ocelli numerous, forming a 
large, irregular, somewhat triangular cluster on each side of the 
middle of the head, the apex of the groups pointing backward 
toward the ganglions. In some cases these clusters seem to consist 
of two rather roundish cerebral groups, which blend with two short, 
triangular lateral groups. 

Color above, bright red; beneath, flesh-color. Length 50'"*"; 
breadth 3""". 

Massachusetts Bay, off Salem, Aug. 13, 1877, station 80 (throe 
specimens) 


Amphiporus oruentatus Vomii, Proc. u. s Nat. Mus, voi li, p isd, 

1879 

Plats xxviii^ riGURi«s ^ 8, 8rt, Plate \\xv, figure 3, Plate xxmx, kiguhi 9 

A species peculiarly characterixed by having red blood, so that 
the longitudinal vessels appear distinctly red through the translu¬ 
cent integument. Body soft, flaccid, versatile, in full extension 
slender, tapering to both ends, but capable of becoming thicker and 
obtuse or even swollen posteriorly, and of contracting into a shoit 
stout form. Head not very distinct, scarcely broader than the 
neck, snout strongly ciliated. Ocelli about 8 to 12 on each side 
of the bead, in a simple, interrupted, longitudinal, sublatera) row, 
the most anterior ocellus distinctly the largest. Two slight trans¬ 
verse grooves oil each side of the head, apparently not extending 
across the dorsal side, the anterior ones curving forward in front 
of, and the posterior ones behind the ganglia. Proboscis long, 
densely covered with elongated, conical papillte ; a simple central 
Stylet, with two small, pin-shaped lateral ones on each side (PL xxxix, 
fig. 0). 
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Oolor light flosh-oolor or yellowish white with conspicuous bright 
red median and lateral blood-vessels. 

Length 25"'"' to 40"'®. 

Vineyard Sound, 4 to 10 fathoms; off Newport, R I., 8 to 8 
fathoms. Not very common. 

Amphiporus viresoens Vemii Pm* Nat Mu8,p isi i87i# 

Nernerks^ ap unclet (^) \^orrill, Invert Vmeyard Sd p 3^5, 1873 
Platb) WMIT PlorsES 4, da 4^, 4c 4cZ, An 
Body, in extension, broadest anteriorly, rather depressed, long, 
slender, tapering gradually to the rathci attenuated posterior end. 
Active in its movements. Head changeable in form, rather laige, 
in expansion usually ovate, broader than the body, depressed, and 
obtusely rounded in front. A pair of faintly marked, nearlj tians 
verse fossae runs up on each aide of the posterior ])art of the head^ 
crossing the rows of ocelli; farther forward and parallel with these 
there is another pair of similar furrows that cross the eye patches 
and beneath the bead curve forward to the mouth Ocolh numer 
ous, forming a long lateral cluster on eacdi side of the head; ante 
rioily ea<*h cluster consists of three or more rows, but backward the 
interior rows cease, finally leaving only the outer row, which ex 
tends back beyond the bead and neck. Proboscis in partial exten 
sion olavate and covered with prominent papilla^; central stjle 
with an oblong shank, which in one mounted specimen is hgh 
greenish blue, together with the transverse, pigmented band neai it 
Colot* clear light green, varying in tint. 

Length of largest specimen seen, about 40®"'. New Haven aiu 
Noank, Conn.; Newport, 11. I.; Wood’s IIoll, Mass., etc* Commoi 
in shallow water among bydroids and ascidians, and on the pile 
of wharves between tides. 

Amphiporus agilis VerriU. 

Ophtommerii^ agih» Yemll Am Jour Science, vn, p 45, pi 7, 1, 1873, Ve 

Till, Rxpl of Oaeoo Bay, in ?roo. Amer Assoc for 1873, p 389, pi 2, flg 4 
Amphiporus agtiis Terrill, Notice of Ueoent Addit to Itfar Invert, Bart I, in Pro 
National Mus, il, p 183, 1879 

Plats xxxv, rieuaa 4, 

Body versatile, slender and elongated in extension, slightly d 
pressed, with the sides well rounded, thickest in the middle, tape 
itig gradually to the slender, obtuse posterior end. Head 6om 
what separate from, and wider than, the anterior part of the bod 
changeable in form> often oval, someiitiies sub4riangular, general! 
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longer than broad, narrowed anterioily, obtuse or slightly emar 
ginate, with a terminal proboscis-pore. Ocelli numerous, forming 



a long, crowded, lateral row or gi*oup along each side of the bead, 
the rows are simple and convergent anteriorly, posteriorly the\ 
become broader and double. Back of the ocelli there is a cuived 
transverse groove or fossa, crossing the back of the head. No 
anterior fossae were observed. Color pale ocher-yellow ; median 
dorsal line slightly reddish; the internal lateral organs lighter 
yellow, giving a reticulated appearance to the sides. 

Length to 40'“’’*; diametei J 5"*’“ to 2"*"^. Described from 

life (No. 546). 

Casco Bay, 20 to 65 fathoms; Bay of Ftindy, 10 to 90 fathoms; 
Massachusetts Bay and off Cape Cod, 12 to 00 fathoms. 

This specich is very actives and lestless. It creeps witli a rapid 
gliding motion, frequently moving its head fiom side to side, and 
in confinement is apt to creep above the edge of the water and 
perish by drying up. It secretes miu us abundantly and forms 
tubes of that material. It also ciecps on the suifaee of the water, 
back downward, like most of the species of //ifwhich it 

closely resembles in habits. 

Amphiporus biooulatus ? McIntosh. 

PLAIK XXXIV, FiaUBhS ^,4, 15 

Body rarely moie than 16 inches long, soft, change.ablc in form, 
in extension usually rather short and thick, roundish, taponng only 
slightly toward the ends, which are usually obtuse ; the posterior 
region is sometimes broader; head not wider than the body, not 
distinctly defined, in extension tapering to the front end, which is 
usually subacute ; ocelli two, forming a pair, close tngethei and 
near the front margin of the bead. A pair of small, latliei faint, 
anterior transverse fossae passes upward and forward on the sides 
of the head, just back of the ©yes, usually showing only as pale 
lines, apparently not meeting dorsalJy. 

Color dark orange-red, varying to pale orange and salmon, with 
paler margins and ventral surfaces and usually with darker brown¬ 
ish mottlings along the sides posteriorly, due to the internal organs; 
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the large proboeois-sheath and probo«ci8 can often be seen indis¬ 
tinctly along the median dorsal region. 

Length, in extension, about 35 to 40*“'” ; diameter 2*5 to 3*5”**”. 

Length of a specimen from station 811, in 10 fathoms, IB to 20”*’”; 
diameter 1*25 to 2”””, 

Proboscis large; its armature consists of a slender central stylet 
having an elongated, narrow, oblong or cylindrical shaft, sur¬ 
rounded by a small dark-colored basal expansion. Below the stylet 
there is a dark pigmented transverse band. Described from living 
specimens. 

Long Island Sound, near New Haven, etc.; Fisher’s Island Sound; 
and Vineyard Sound, in I to 10 fathoms, not uncommon. Noank, 
Conn., in harbor mud, 1874. Off Block L, 19 fath., sand, (Sta 811). 


Amphiporus OaBCtlS Verrin, sp nov 

Kemerieaf, sp imdot (a), Invert of Vineyard Sound, etc, p. 335, IRt 1. 

Plate xxxiv, riauRBs 2, 2tf, 2 h , 2c 

Body soft, oblong, flattened, obtuse at both ends, the edges 
rounded. Head not distinctly separated from the body and of the 
same breadth; a faint whitish groove crosses the neck, receding in 
the middle above, and extends around on each side to the ventral 
surface, on which it advances in the middle, or luns directly acioss, 
according to the state of contraction. No ocelli. The cephalic 
ganglions can usually be seen through the integument of the head, 
especially on the lower side, as reddish spots. 

Color bright orange-red; lighter orange-yellow along the sides; 
usually with a mediarf dorsal stripe of darker red. 

Length, in extension, 85 to 40”*’”; diameter 2*5 to 3”’*”. Described 
from living specimens. 

North of Block Island, 18 to 20 fathoms, Aug. 6, 1874. 


Amphiporus cesous Young. 

Body very slender. Head acute. Ocelli none. Proboscis with a 
central stylet having a narrow oblong shaft and expanded base, 
much as in that of A. ochraceus; lateral stylets not observed, fwr- 
haps wanting. 

Color pale yellowish white^ with the head red. 

Length about 6 to 7*”®. 

Station 812, in 28 fathoms, sand. Off Blook Island, 1860. 
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AmphiponiB thaUltts Vettia 

Ainphi})oru8 up., VerrlU, Bulletin IT, S. Nat Mua, No, 15, p. 14.3, 18T9 (with 
deacription). 

Body, M preserved in alcolio), thick, not very long, somewhat 
depressed, tapered a little to both ends, which are obtuse. Head 
not very distinct, of the same width as the body; transverse fossje 
at back part of head not very distinct, running back obliquely on 
each side, so as to form a Y-shaped line on the middle above. 
Ocelli minute, arranged in a small roundish cluster on each side, 
on the pale antero-lateral margins. 

Color, in alcohol, dark bluish green above ; under surface and 
margins of head yellowish white. In life “ bright pea-greon ” 
(Kunilin). Length, in alcohol, 26 to 30“™; diaTnetcr 4 to 5“'". 

Cumberland Gulf, lat, 66®, October 4, 1887; Arctic Island, at 
low water, Sept. 13, 1877 (Kumlin coll.). 

The very peculiar and strongly marked color, which persists for 
years in alcoholic specimens, appears to be characteristic of this 
species. 

Amphiporus (?) superbus Verriu 

Nareda mptrha Girard, in Stimpaon, Invert. Orand^Monen, p. pi 2, fig 17, 1853. 

Plats xxxiv, viocue 16 . 

This Species was dredged off Grand Menan in 40 fathoms by Dr. 
W m. Htimpson. The description liy Girard was evidently based on 
the drawing furnished him by Dr. Stimpson, and could not have 
furnished anything more than the external appearance, 1 have 
reproduced the original %ure, somewhat reduced by photography. 
The original desenption is as follows; 

‘‘NAitiiaOA Grd.” 

<‘Body elongated, suboylindrioaL Head obtusely triangular in 
front, i^ok slightly contracted; one pair of rounded ocelli.” 

JVI Grd.—Length from one to tvro inches; body pos¬ 

teriorly attenuated \ head forming an equilateral triangle; the base 
of which is at the contracted neqk. Color above uniform soft red; 
head ‘ margined by a narrow band of white. The neck is also 
marked by a transverse band of white, on which the eyes arc situ¬ 
ated, far apart. Below white, |)redgod in thirty-five fathoms, in 
the Hake Bay/* 

The only ohaiacter mentioned which could have been considered 
as of gen^rlo valuO is the presenee of two eyes (?) on the white 

TEAira Coin?. Aca»., Von VHT* 68 June, 1802. 
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nuchal band. Bat it is much more probable that those spots repi 
sented either the cephalic ganglions, which usually show themselv 
in that position in this group, or else clusters of small ocelli. 

In the latter case there may also have been small anterior oce 
that were overlooked. Either supposition is consistent with its su 
posed relation to the known species of Amphiporuti with many 
which it agrees in form. 

Although I have spent part of several summers dredging in t 
region of Grand Menan, and have dredged even in the same locaii 
where this species was obtained, I have never met with a Nemt 
tean that could be referred to the same species with certainty, ev 
after making allowances for errors in the original drawing T 
nearest approach to it that I have seen, is a red variety of A. 

in which the angular pale spots on the sides of the head a 
nearly obsolete, and the front ocelli inconspicuous, I have, thei 
fore, reproduced the original description and figure. 

Tetrafitemma Ehrenberg, 1831 

TH)ha (pun) Quatr , Ann des scl nat, vol vi, 1846 

C&r^tedta Quatr, op nt, p 221; Dies, Syst Helm , vol *i, p 247 (non Hubretht 

TsUastemma Dieslng, Syat Helm, vol i, p. 250, 1S50, Stirapsou, Prodromus, 
Aoad. Nat Scl Phdad, p, 163 [19], 1853 

MmerUs (pars) Dies., Syst Helm., vol I, p 269, I860 

Body rather small, moderately elongated, often nearly tere 
Head in some species wider than neck, but in many species of t 
same breadth. Transverse fosste uj&ually two on each side of t 
head, more or less oblique. Ocelli four, arranged in a quadrang 
Proboscis with a central stylet ,aud two lateral chambers, ea 
usually cuntaioing two to four stylets. 

A terrestrial species of T<^tra0temnm {J\ i%gricola) has be 
described from the Bermudas by Moseley, Fresh water species 
the Same, or a closely allied genus, are also known. 

% 

Tetrastemmu candidtxm (9kbr.) mnsM 

f FasHoU cdadfirfs 0 Fsbr in 0, F. Mdfler, Term termwi et fiuv. hist, f, ii, p 

in4. 

fFlanm%a canduiaO Fnbr, inO F, MUllSr, Zod. Dim Prodr., p 1^23, No 21 
117Q; 0 Fsbrioius, Fauna Grmniandloa, p, 827, 1780, 

PltKmfria qm(lriocttiu(a (pan) Johnston, Zool. Jour., vot Iv, p. 56,1829 

qmdrioiGidata Johnston, Vag, Zodl. and Bot,, voi. i, p 535, pi. xyu. 

1837. 

TstrcuUmma mridslor (p®ra) QSrsted, Krojror*« Naturhiat, Tidss, iv, p 576, 18 
Dioainir. ^st. Helm.. vOl. L n. 2&7. ISSO. 
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^Ihtraakinfm grmlandicum DioHinfi:, op« cit, p. 260 

TetraMi^nma randtda Mclutofth, British Annolidn, Part I, Nomerteann, p 107, pi ii, 
figs 2, 3, l?i73 (w)w Diesiopr, Syat.); Leviqnett, QrtPuUnda Turbell.) p 39 (200], 
1879; Vciril), Attier .Jour Scl, vol x, p. 40, 1876; Obeok List, 1879 

Plate xvxii;, FiauRE» 9, 10, 10a; i»late xxx'v, fiouhfs 0, 10. 

Ik)dy very contractile, in extension slender, elongated, somewhat 
depressed, tapering backward and often attenuated toward the 
posterior end. Head in usual extenlion rather wider than the body. 
Ocelli rather large, conspicuous, reddish brown, nearly in a square, 
but when the bead is fully extended, the two pairs are farther apart 
than the distance between those of a pair. 

Color variable, usually pale green, greenish white, or yellowish 
white, translucent, and generally with indistinct lateral grayish 
mottling, due to the internal organs; sometimes the intestinal area 
is decidedly greenish, while the sides are pale yellow ; at other 
times the median region is whitish and the sides pale green. 
Several specimens, taken at Eastport, Me., in South Bay, 8 to 10 
fathoms, mud, 1868, were clear cream color above, whitish below. 

Length in extension 25 to 32”'*"; diameter 1 to 

Common at many localities between tides, among algie, hydroids, 
and bryoxoa from New Haven, C*onn., to the Bay of Fundy. Also 
dredged at moderate depths, 1 to 14 fathoms, in many localities. 

This species is very active; it creeps rapidly with a gliding 
motion. The relatively larger size of tlie liead, more conspicuous 
eyes, and lighter colors, as contrasted with the following species, are 
its most distinctive characters. 

It seems to mo very doubtful wbethev the Planaria candid(f of 
Fabricius was this species. The large size and the habits given by 
him, and lack of mention of the oyes are against that view His 
species may have been Afnphiporife lactiflorem^ a Greenland species. 


Tetrastemma Candida. Variations. 

Sevei^l specimens of the variety figured on plate xxxiii, figs. 10, 
lOcf, were taken on the piles of the wharves at Gloucester, Mass., 
July 24, 1878. These were probably not full grown. The body 
was 8 to 12*^®^ long, in extension, slender, very changeable, usually 
of nearly uniform breadth to near the ends. Head obtuse and 
usually a little wider than the body, but very changeable in shape; 
when extended the ocelli were farther apart longitudinally than 
transversely, but when the head contracted, as in progression, the 
two pairs of Ocelli were broUg:iit near together, as shown in the 
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figures. The form and direction of the two paire of rather indifl- 
tinot, transverse eepbalic fossm also varied greatly with the ohangeg 
in the shape of the head. The two lateral stylet-aaca of the pro¬ 
boscis contained three stylets oaob. 

Color of body, above, pale yellowish green, or pale brown; bead 
with an opaque, flake-white spot in front of the eyes; along the 
margins of the body the internal organs produce series of brownish, 
irregular, transverse spots or bfotches, varying in depth of color; 
alternating with these spots, and so interrupting the marginal dark 
bands, there are small, rounded whitish spots, probably due to the 
ovaries* 

Tetraatemma elegans vemn. 

fttraiUmma titgaia Verrill, Ainer. Jonrn. Sot., vol. x, p. 40, 1876. 

IBecate ekgant Qirard, Proc, BoHton 800 . Nat. Hiat., vol, Iv, p. 180, 1852. 

Plxtb xxnv, riGORR 10 . » 

Body, in extension, longer and more slender than most species of 
the genus, depressed, broadest in the middle, tapering both ways. 
Head ovate, broader than the neck, obtuse or emarginate in front; 
lateral fo8seo not very distinct Ocelli conspicuous, nearly in a 



Pig. 6. Tttraeiimma eltffan*. pprsal view. 


square, the front pwr rather neater together than the others. Color 
above, striped with two Vroad brown lateral, and a wide median, 
yellow stripe; the median stripe is clearly defined, clear light yellow 
and occupies aboht a fonrth Of the breadth of the back; it extends 
to the front of the head, becoming harrow pn tbe neck and then 
expanding on the miMle of the head; a narrpyr ring of light yellow 
surrounds the neck, just behind the bead; tm two stripes of dark 
brown are well defined, but have irregnter- maigfins and are varied 
in color by paler 8{m<dcB ; lower surface and margins of body and 
•head'pale'.yellowi '.-.i: •• 

Length 80®“; breadth. 1 to 1‘U®®, Pescribod from life. 

Koank, Oomi,, among eobgrass ; Fisbar’s Island Sound, to 8 

fiithom8;-Vfbb^sHoIb'Mass.^eb^ 

A. paler variety occurs in' 'irbieh lateral bands are lighter 
brotra, intemiptfd by yellowish spots; and the dorsal stripe is less 
clearly defined 
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Tdtrasteirana vermioulus (Quatr) stampeon. 

JPelia rermtouhs QmtreUffea, Atxu des sa nat, ser, ITT, Zoo}, vol. vi, p 214, lb46, 
Voyage en ftimlio, vol. U, p. 126, pi. xiv, figs 13, 13, 1849 

/ibrrierUs vermteulM OicBlng, Syat. Helm., vol i, p. 270, 1860 

Tetfcis( 9 mma vermtcfiht^ Stimpaou, Proo. Acad, Nat 8ci Philad,vol ix, p 161 (19), 
1867; Hicaln^, Revw dor TurbelK, p 290, 1862 

Jhtrrtfitmma vermtcula Mclntoah, British Annelids Part I, Nomertenna, p 169, 
Plate III, fig 3, 1873. 

Teintst**mma i^ermtculus Veirill, Notice of ftecont Addit. to Mar. Invert, Part 1, in 
Proo. National Mus, ii, p 184, 1879, Check List, 1879, 

Plate xxxtii, mtiRKfi 11 to lie, plate x\xrv, fiourks 11, 12, pute wxv, 

FIGURES 8, 11 

Body versatile, rather slender in extension, obtnac at both ends; 
sometimes tapered to the posterior end, but more often of nearly 
uniform diameter. Ocelli conspicuous, the two pairs rather far 
apart when the head is extended, those on the same side farther 
separated than those of a single pair, and connected by a dark lino 
of pigment, which is rarely absent. 

Color rather variable; above, often pale yellowish, or pale salmon, 
ov translucent yellowish gray, more or less specked or spotted, espe¬ 
cially along the sides, with brown, often leaving a paler, wide, 
rather indefinite dorsal stripe ; ventral surface and front of head 
pale. 

Length, in extension, about breadth P'”'. Described from 

life. 

Many speciraens taken at Wood’s Ifoll in the mud of Little Har¬ 
bor, July 25th, and August 4th, 1882, varied from dull orange- 
yellow to bright greenish yellow, more or less covered witli specks 
of brown, especially on the sides, yet not forming a definite dorsal 
stripe, but with a darker brownish, often indistinct stripe on each 
side of the head between the eyes. 

Length up to 18 to 

several young specimens of this species were taken 
together in a tide-pool, in 1878 (No. 12). 

Body slender, of nearly the same width throughout. Ocelli con- 
spioupus, the two pairs more widely separated than usual wiien the 
bead is extended; the front ones a little larger than the oiIuth. 
Color translucent pale yellow, bright salmon, and flesh-color, usually 
with a white median spot in front of the anterior ocelli, and some¬ 
times, also, with other white specks along the bafjk; frequently an 
irregular brownish bahd runs along each side of the back; median 
line paler, In many of the spdoimens a faint longitudinal line of 
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dark brown pigment f^peoke runs between the ooelli on each si 
In on© example the median region, posteriorly, was green proba 
from the contents of the intestine showing through the integume 

Gloucester, Mass,, at Ten Pound Island, in a tido^pool at Ic 
water, among algm. 

This European species is common among hydroids, bryozoa, asc 
ians, etc, between tides, on rooks, piles of wharves, and in ti( 
pools, from Long Island Sound to the Bay .of Pundy. I have, ah 
often dredged it in 2 to 12 fathoms, at various localities on ha 
bottoms. It is especially abundant among asoidians in Vineya 
Sound, in 6 to 10 fathoms. Very common at Noank, Conn , in tl 
harbor, on muddy bottoms among etd-grass. Common in simih 
places and on piles of wharves, at Wood’s IIoll, Mass., and Newpor 
R. I. 

Tetrastemm^ vermioulus, variety catenulatum «ov 

PLATK XXMV, PIOURK l‘i, PIATB WXV, FiaUBB 11 

Form and size essentially as above described Ground-color 
above, light salmon, pale yellow, or yellowish gray, thickly coverer 
along the sides with irregular specks, spots, or blotches of brown 
which at more or less irregular intervals extend upward toward oi 
across the middle line, interrupting the median dorsal light stiipe, 
which Is often thus divided into a senes of irregular oblong or 
elliptical spots; sometimes there is also a row of small brown spots 
along the median line; middle of head pale, often with flake-white 
specks; stripe of dark color, more or loss distinct, between the two 
eyes of each side ,* lower surface pale yellow or yellowish white. 
Length up to 18'*'*’'; diameter 1'"'". Described from life. Specimens 
of this marked variety are common in the harbor at Wood’s Holl, 
Mass. 

Other specimens, from the same locality, were noted as follows: 

Body very changeable, often, in extension, naiTow or sub-acute at 
both ends and more or less swollen iu the middle, at one or more 
places, at other times nearly cylindrical or terete. Color pale 
yellowish or grayiah green, with a darker central line on the pale 
dorsal stripe and with irregular, transverse, lateral markings* Or 
specks of darker brown are scattered over the back, and are often 
arranged in imperfect lateral stripes, leaving a paler, wide, more or 
less irregular and interrupted median str^ie; lower surface pale. 
Ocelli r^^dish brown* forming nearly a square. Usually a line of 
dark pigment connects the two ocelli of the same side (No. 85?), 
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TetraBtemma dorsale (AUiiOgaard) Me Jut. 

Plan<tria dor$aii« Abtldgmtrd, J2Sool. Dauio., vol. iv, p 25, tab. 142, figs. 1-^3, 18U6. 

Tetrasteinma fuscum (Jlrsted, Kroyer’s Naturhiat. Tidwg., iv, p. 1844. 

(Brstedia maculata Quatr., Ann. 8ci, Nat, ser. Ill, vol. vl p, 222, pi. via, fig. 2. 

Jhtmstemma marmcratum GlaparAde, Beobaeh. fiber Anat u. Kutwickhiug., etc., p 
24, pi. V, fig. 14, 1863 (variety). 

Teli Q'Stemnia vaneyatum Johnston, Catalogue Brit Mu«, pp. 20 and 289, 18G.5 

Jhtnistemjm dottfoJis McIntosh, British Annelids, Part f, Xemertouns, p 172. pi i, 
fig. 4; pi. Ill, fig 4, 1873; Verrlll, Check List, 1879, 

Tetroiteinma dorsals Jensen, Turb. ad Litoria Norvegice, p 81, pi via, flga 9 to 12, 
1878. 

Plate xxxiv, fioures 13, U. 

Body only moderately elongated, aub-terete, usually nearly cylin¬ 
drical in extension, with both ends obtuse. Head not Mdder than 
the body, with two rather indistinct transverse fossa? on each side. 
Ocelli forming nearly a square; in full extension more distant longi- 
tudinally than transversely. Proboscis-pore a little below the end 
of the snout. Proboscis large, when protruded more than three- 
fourths the length of the body, thickly covered with acute papillai. 

Color variable ; generally brown or dull reddish, with a well 
defined light dorsal stripe; or else variegated or mottled with two 
or more shades of brown, with or without the dorsal stripe. 

Length up to diameter 1*5 to 

Variatlom ,—Among the variations noted in life, are the follow* 
ing:— 

Several examples were taken together at stations 310 to 318, olT 
Cape Cod, in 15 to 21 fathoms, 1879. 

In these the general color above was brownish, with a conspicu¬ 
ous pale, flesh-colored dorsal ktripe^ bordered with dark brown on 
each side; the brown lateral stripes were freckled with white 
specks; a pale line crosses the neck behind the eyes; front of the 
bead, margins of the body and tip of the tail pale flesh-color. 
PL xxxiv, fig. 18. 

Length 12 to 18'”'“; diameter 1*5 to 2”““. 

Other specimens bad the following characters: 

Body slender, 10”“” long; 1“*” broad. Color cinnamon-brown, 
specked with darker brown, and with a pale median line. Ocelli 
oohspiouous, black. When the head is extended the two pairs are 
taove distant than tlie space between those of tlie same pair. Pro¬ 
boscis lerge, more than three*fourths as long as the body, thickly 
covered with acute, conical papillee, and protruded from a large 
poroi which is eab^^ventral. Two slight transverse fossae are seen on 
each side of the head. 

Broad (^und, Casco Bay, July 22, 1873 (No, 72i). 
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Totrasteznma dorsale, v^Hoty marmoratum (oiap) 

Pirate xwiv, fiourb 14 

Bo<Jy terete, somewhat elongated in extension, obtuse at bot 
ends. Proboscis large, protruded from the sub-terminal port 
thickly covered with papillae. Color pale olive-brown, or chestnut 
brown, irregularly mottled and blotched with darker brown. 

Length 18’”*"; diameter l-S*"*". Described from life (No, 735). 

Portland, Me., in 2 to 8 fathoms, harbor mud, July 28, 1878, 

A paler colored race, probably closely related to tins variety, wai 
taken in the harbor of Eastport, Me., ip 12 fathoms, in 1872 (No 
507), The body was changeable in form, usually nearly cylindrical, 
and obtuse at both ends. Ground-color pale yellow oi salmon, thiokI)> 
blotched and mottled with dark brown, or greenish brown ; some 
specimens had an inconspicuous ring of yellow iali white around the 
neck. Length 16 to 18"'"^; diameter 1’25 to 2*”"*. 


Tetrastemma dorsale, variety uiiicolor VerrUi, nor. 

A specimen taken in Eastport Harbor, oflF Friar’s Hoad, in 18 
fathoms, August 20, 1870, agreed, with this species in form but 
differed so much in ooloi' that it probably ought to be considered 
as representing a distinct variety, at least:— 

Body model ately slender, slightly depressed, with the sides 
rounded. Head obtuse, four distinct black ocelli. Color, above, 
uniform dark fuscous brown; lower surface paler. 

Another specimen taken in 1879, according to the notes made 
from life, probably belongs to the sume variety:— 

Body moderate in extension, broadest at or behind the middle, 
tapering to both ends, not very slender. Ocelli well developed, the 
two pairs, when the head is extended, wider apart; than the distance 
between those of the same pair. A vary distinct transverse fossa, 
on each side of the head, runs upward and backward just in ^ront 
of the posterior ocelli, but the two do not meet on the middle line. 

Color of the body, above, clear brown, the margins, head, and 
under surface paler. 

Length breadth 

Station 831, off Cape Ood, in 26 fathoms, 1879. 
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Tetrastemwia vittatum Vernii. 

American Journal o( Science, vol vil, p 46, pi vri, fiflfa % n, JV, 1874, Proo Araer 
Aaaoo for Adv of Science for 1871, p .480, pi ii, a^H 7, 8 1874, Vornll, 
Notice of Henont AJdit lo Mur Invert, P«rt I, m Prt>c National Mub , ii, p 
186, 1870 (not (h}rHUd%o vxliota Itubr) 

Pr ATR WXV, FIOUHR^ f!, 7 

Body rather short and atont^ up to 2 or J inehe« in length, soft, 
changeable, in extension nearly cylindrical but often « little flat- 
t(^ned beneath, tapenng slightly anteriorly, or HOtnetimeM both ways, 
URually obtuse at the poMterior end* 


a /» 



Fig 6 %UmU>mma xnttnhm </, heinl, iloiBnl view , />, tronl viow, much eulargcd 

Hoad usually slightly narrower than the body, with a transveise 
groove oi constriction in front of the posterior eyes ; front end 
obtuse, conical, or rounded. Ocelli four, small, rather indistinct in 
dark colored specitnens; the antiuior ones are nearer fogclher than 
the posterior, which are far back behind the trans\erse groove, 
which extends acr<»s 8 , beneath, and cnisses the median line above. 
Proboscis-pore terminal. ^ 

Color of body, above, dark or light olive green, dull yellowish 
green, or greenish brown, or even greenish blaek, often with two 
yellowish or light green dorsal stripes ami sometimes with one 
median light stripe ; beneath paler, mottled laterally. Color of 
head, in advance of the transverse groove, various shades of olive 

Tcen and dark green, white at the tip, and with six longitudinal 
\ itisb or pale greenish stripes, which converge to the end ; two of 
these strijies are dorsal, two "are ventral, and one is lateral on each 
side; the green line between the two dorsal stripes extends back on 
the body. Internal organs show through the integument as irreg-* 
idar, short, transvetst^ blotches or bars of lighter color along the 
sides beneathi 

liOngth in extension usually almut 25 to diameler to 4*"'"; 

unusually large examples have been taken as much as long, 
0 inhi broad. Uescribed from Hfe. 

TiUNS. COKN. ACA1)» Vpt Vm. 64 


JeSL, 189a. 
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XiOng Island Sound, Vineyard hound, Massachusetts, Bay, Oasco 
Bay, Bay of Fundy, etc., low-water mark to 25 fathoms, common 
on muddy bottoms. Noank, Conn., in harbor mud, among eel-grass; 
Wood’s Holl, Mass,, harbor mud. 

This species is sluggish in its habits and creeps very slowly 

Tetrastemma vittatum. Varistions 

Several specimens of this species were taken together at station 
310, off Cape Cod, in 21 fathoms, 1879. 

These show great variation in the color of the body, which, in 
some was flesh-color, in others light olive-green, dark olive, light 
greenish brown, dark olive-brown, and dark smoky brown. All 
these varieties agree, however, in having the head greenish with 
the six light vittie distinctly marked. In all the specimens the four 
ocelli were detected, but they are so indistinct in the dark specimens 
that they must be sought with care. 

The largest specimens were 50 to 75'“"' long; diameter up to 0”'"' 

Tetrastemma roseum Vsrnii, »p nov 

Body round and soft, in extension about J *25 ipches long. Head 
obtusely conical; a transverse shallow groove close to the end of 
the snout; the part beyond the groove is capable of withdrawing 
und*>r the portion behind it. Ocelli obscure; two behind the groove 
and (apparently) two very minute ones in front of it Color clear 
bright rosy red. 

Limgtli about 30®“'; diameter 3®^. 

Station 826, off Block Island, in 22 fathoms, 1890. 

This species was met with only once, and then circumstances pre¬ 
vented a careful study of its structure. In the form of the body 
and characters of the head and cephalic grooves it resembles T, 
vUtatum V., and if the front ocelli were correctly noted, would 
appear to be closely allied to it and might even be thought to be a 
plain red variety, were not that Species very constant in its color 
markings, the longitudinal vitt» being very characteristic 

Bmpleotouentci Stimpnon 

Prodroroufl, in Proo Philsfl Aosd. Nat M» vol ix, p. 164 (20] 1851. 

AmpUporm CEratsd, Kroyer’s iv, p 681, 1844> mp Blhr, urn Uolntosh) 

J^emerUs IdcfiifcoSh, Nemertssns, p 176,1811 (mn Ottvler, 1817, nm CRrsled, 1844, 
non Dlssing, 1850, *m White) IdiO) 

Terrill, Amer. Jour, 8<1, voL vl, p. 488, 1878. 



A. jE VnriU—Marine Nemerteana of New England^ etc, 413 

Body mncli elongated in extenision, sometimes almost filiform, voiy 
contractile, rounded or a little flattened. Head not very distinctly 
defiined ; in some cases with a pair of longitudinal or oblique, shal* 
low, subniarginal fossie on the upper side ; in other cases (A’ graciHs) 
without evident fosste. 

Ocelli variously arranged, often numerous and in si'veral clusters, 
both anterior and cei-ebral. 

Proboscis relatively small, especially the anterior portion, which is 
much shorter than in Amphiporus, Mouth usually (always ?) separate 
from the proboscis-pore. 

For this genus the earliest available name seems to be that given 
by Stimpson, who named as type E. camillea (Quatr. sp. = A\ Neesn 
CKrsted sp.), which is also the type of the genus Nemerten of Mc¬ 
Intosh, The latter name could not be retained in this sense, even if 
the genus had not received a prior name, for Nemerfea had already 
been used for a genus of insects by White in I860, in addition to 
its prior use for several distinct genera of Kemerteans. Had not 
Stimpson’s generic name been available, Macronemertes would have 
been next in order. 

Emplectonema giganteum yemii 

Mn( lonmii >Us giguntea Vernll, Amer Journ. Sri » vol. vi, p 439, pi 7, UgH 2, «, />, 
1873, Kxpl. of Casco Bay, in Proc. Anier Assoc for 1873, p. 390, pi 2, 

5, 6, 1873. 

PLATE XXXV, KJOURK 2. PLATE XXXVIII, FUiURES 12, 12ci. 

Slise large. Body much elongated, very contractile ; in extension, 
subtercte, a little depressed, thickest anteriorly, gradually tapering 
posteriorly, becoming vei*y slender and considerably flattened toward 
the end. Integument very soft, secreting a large quantity of mucus. 
Head not distinct from the body and of the same diameter, obtusely 
rounded in front, with a terminal proboscis-pore ; upper surface with 
two shallow, indistinct, sublatoral, longitudinal fossa*, often becom¬ 
ing more distinct in alcohol; below with two rather indistinct, 
obliquely transverse grooves or fossa). 

Ocelli numerous, but not very distinct, because deeply buried in 
the integument; they are numerous, arranged in four or more dus¬ 
ters ; a pair of largo oval or stlbtriangular clusters on the antero¬ 
lateral border of the head, each of which may be divided into an 
upper and a lower group, the upper part running backward ; a pair 
of smaller lateral clusters fatther back ; and a pair of small rather 
indistinct clusters pn the dorsal surface, between the longitudinal 
foBsm. 
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Color, when ifcUve, deep or bright orange-red, fleeh-cotor 

below. 

Length of the largest ejc!»mpies, 2 to S‘5 meters, or about 7 to 12 
feet, in extension ; diameter, anteriorly, 6 to or iiO of an inch. 

When preserved in alcohol this «{>ecieN soon loses all its color, 
oontraotfi greatly in length, and becomes ijuite hard ; sometimes the 
body is considerably flattened, but in most cases it retains if 7 ^ 
terete form except toward tiie postcrkn* end. The head often*^iAw« 
the shallow, dorsodateral, longitudinal lossa^ (in>t slits) and the two 
large anterior groups of ocelli can iiviially be seen indistinctly a^ 
dark rottnde<l patches beneath the thick outer integument. The 
smaU proboscis is often protrudc<J a short distance, its pore being 
thou rather small and slightly below the tip of the snout. *i''he 
mouth is not visible in the preserved Hpeoiinens, but my original 
sketches, made from life, show what 1 then siipiMnu^d to be the c^on- 
tfheted mouth Imneath the head, distinct from the j>robos<'is-pore. 

In some boriaoUtal sections of the head the anterior ocolh form aw 
upper pair of transverse groups nearer tin* front than the sides of 
the head, while two smaller clusters, lower down in front, seem to 
be nearly separate from the up|ier ones. In some specimens these 
largo anterior groups arc formed of four or flvo traimverse horizontal 
rows, of which the upper row runs back to n small lateral clust^^r of 
ocelli. The <et(Opha^us liaa a large plicated anterior portion in the 
head. 1 'he mouth appears to open decidedly behind the proboscis- 
pore. 

In sei^tions of the body the intestine. Wood-system, and muscular 
layers arc nearly as lu but the muscular layers are 

unusually thick. 

One apeclmew, taken August 12, ISTH, contained large eggs, 
arranged ia about six rows of sacs, above and at the side of the in¬ 
testine, on each aide* armature of the proboscis has not been 
observed, bu4 m iwpeets tim |H olK>«al» agrees with that of the 
allied species; the lejugth of the anterior region about twice the 
didmeter of the body; (be posterior porthm is long and skuder. 

Off Cape ISliaabe% US fathoms^ soft mud, August 12, leTO; Gulf 
of Maine^ SB fiathonk^ saud, station inii 5 off Martha’s Yineyard, 
tn fath^, *rte mi mA, statioh mo j off Martha’s 

Ykieyardi 999 sandy mud, station 1SB4 j off Georga^s 

Maiiki 851? fathoetev gray mud, station 2 asi ^ off Mloch-Ishmd^ i$o 
fathoms, Am mitid urn; off Block m 

fathoim^ dite mo. (IL ti* Fish Commisshm)* 
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* Family, DREPAKOPHiiiiin,* Verrill, «ov. 

Amph%fH>ndm aUlhora 

ProbotiriH-slieath provuled with cfecal appendagon. Cenlial aruia' 
ture of probosein a larnclliform plate beariug a inimbcr of small 
Htylets on its edge. Lateral Ktylet*wtCH more than two ; often nu¬ 
merous, eontaining small naibshaped siyletH 

Drepaaophorus Uubrochi 

Body and head m^arly us in Amphiporutt^ rnoutii-operimg M*parate 
from tlie proboscds-pore. Proboscis large. Mubculature ol the bo<ly- 
wall HH in Atnphiporas. 

Drepanophorus Lankesteri Hubreein 

Vo/ttire of the OballeiiKer, vol xix, pp 18, 50, pi i, !ig pi w, liffH I J, JO, 
pi 3t, tig« 2, 4; pi xii, Og 5; pi xiv, tigs. 9, 10, pi jiv, fig 1J, IHS7 

This 8pe<*ies was described from alcoholic specmu'im, destitute ot 
the proboscis. Its external features are, therelore, entirely unknown. 
Its anatomy was, however, cai*ofiilly worked out by luearis of set* 
tioiks. 

It is peculiar in having numerous well marked traim\ erse nci- 
vous oommissurtm connecting the lateral nerve-trunks anteriorly. 

Thectecal appimdages of the proboscis-sheath are also unusually 
well developed, with thicker walls than in most species, and they 
stimeiimcH anastomoEK! distally. 

Ocelli are present, but their arrangement was not stated. Genital 
sacs are numerous, apparently in four rows, suhventral. 

For other details refereUoe should he made to the original desciife 
tlon and figures. 

Off Nova Scotia, near XiC Have Bank, 45 fathoms. 

1 have observed a single, small, and probably immature, speeunen 
of DuicnAisoruouio.iQ on the New Kugland coast, but do not (h <‘ru 
it wise to name it. This was tratislncent yellowdsh white in color. 

* 

Order II, ANOPLA. 

|Cax 1 S& 2 ; Mclaiosk 

Frolmscis unarmed, king, slender, tubular, and not divided into 
diitinct regions; its wails may contain three to live layers; 
imer surface, when retracted, papillose. 

jBcadwlth or without lateral dits or ciliated pouches. 

OoalH variously arranged; often wanting. 
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Mouth ventral, situated behind the ganglions. ^ 

The musoular walls of the body often consist of three layers : 
outer longitudinal, middle oiroiiJar, and inner longitudinal (Ph 
xxxix, figs. 17 to 21). In some eases the outer longitmUnal layer is 
lacking (figs. 15 and 16). 

Two or three main vascular trunkH ; tin* vessels generally not so 
well defined as in the Enoj)la, and often having in part the character 
of wide laouiijc, especially antenorJyl 

(h^HophagUK entirely behind the brain, usual!) largo, long, plicated, 
and surrounded by a vascular network, or by lacuum*. (PI. xxxix, 
fig. 22, r, r). 

T4at(*ral nerve-trunks arist* from the outer sides of the lower gan¬ 
glions, and are situated between the Tnuscular layers (»f the body- 
\^alls, but they vary in position in the different families. TTsually 
there is a nervous plexus outside of the circular muscular !a)er. 
(PI. XXXIX, figs. 17, 20, n). 

The sjiecies are almost all marine; a few inhabit brackish water. 

Subordor I, RHAG^ADOCEPHALA Oipbuik> (onwnded) 

S(hnoncmatim llubrecht, t'ttniH, Fnuoa; Med , p lf>0. 

Cii'hmnwinntHt llubrecht, Voy OliHlIeiijeer, xix, p ill 

Head with a deep, longitudinal, ciliated slit, or fossa (probably 
olfactory in function), on each side, terminating posteriorly in a deep 
pit or duct running inward to the posterior ganglions. (PI. xxxi.x, 
fig. 22 ,/, (f, d'). 

Mouth large, l>ehind or opposite the posterior ends of the lateral 
slits and cephalic gangihum, (Wood-cut 8). 

Lateral nerve-trunks sitiiated Wtween the outer longitudinal and 
the circular muscular layers of the body-wall. (PI. xxxix, figs. 
19 to 21). A median dorsal nerve is also usually distinctly developed* 

Three large, longitudinal, vascular trunks, which arc usually con¬ 
nected by numerous transverse vessels around the intestine, espe¬ 
cially posteriorly. 

OBsopliagus large, prolonged backward, plicated, and provided with 
a vascular system, probably having a respiratory function. (PI, 
XXXIX, figs. 22), 

Many of the species of this group develop directly from the eggs, 
without a marked metamorphosis, but certain species of Mlcrtera 
(perhaps all) have a peculiar, free*swimming larval form known as 
Pilidium (Pb xxxix, figs. 1 to 6, and wood-cut 7). The embryology 
of the closely related ^nus, Oerebrtmfm^ is apparently nnknown, 
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Th« speci^e are almoBt cxchisively marine and are found in deep 
water an well aw between tides* Many are fossorial in their habits, 



Fig:. 7. Pilidiuin of Mirniia, mueli enlarged* r, apioal Hlmm, h, cephalic lobe, 
7/?, mouth; «, intcatine, 7/, imuda of cUla, «, young neriiert^an developing iti the in 
tenor, Hhowfiig its head with two ot^lli. 

living in sand or rnnd, or beneath stones. Some of the large Hat 
species of leave their burrows an<l swim with an undu- 

latory, eel-like movement at the surface of the sea at night. 

Family, Lineid.e McIntosh. 

Body simple, generally much elongated in extension, very contrac 
tile, usually thickest in the region of the (esophagus, and becoming 



Fig. H /iUtry/u*. A, luruiiiA, ventral wide, in, mouth, s, om* of Iho 

olffu»tory slits or ccphalot»ori; p, probo»cis-pore. R, head of the samo, auh^ view (\ 
tail, jr, HnuH 0, bond of Lintons viridis, young, enlarged , % one of the ('<']»hnlopon ; 
jp, prolXTsciH-poro. 

more or less flattened farther bac'k, where the saccular appendages 
of the intestine and the reproductive glands occupy the sides. Head 
simple, with elongated lateral olfactory slits or cephalopori. 

LlndUS Sowerby, IBOd. 

Itinms Rowerby, RriiiBh Mlsool, p 15, pi. S, 1 SOS 

BorlaMa Oken, liehrbucb, p. 305, 1815; Blainvillo, Diet Rci. Nat , 57, p, 575, 182^', 
Johnston, Oatnl., p. 21, 18(56. 

Cuvier, Ilegne Arum., vol. iv, p. 37/«lSl5; Dies (pur*), op cit, p 264. 
lAnruH Ctirsted, Nsturh. Tldsskr., iv, p, 576, 1844. 

(pars) Hissing, Syst. Helm., vol, I, p 205, 1860, 

Mtotpmnus Hlesing, dt., vol. i, p. 260. 

Unem Rtimpson, FrodromnS) p. loi, 1861, 

(f (trs) Rtimpstw, Prodromus, p. 160, 1857. 

Pmidan fllntnl, Proc. Roston Son, Nat Hifit, iv, p. 185, 1852 
Vonrill, Tuvort. Vineyard Round, etc., 1873. 
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Body very oontraetile, in extension elonga4/ed, slender, tapering, 
and often attenuated toward tbe posterior end, rounded or sHgbtly 
depressecl anteriorly, generally f^mewhat broader and more depressed 
ill the middle region, bat without the conspicuous flattening back of 
the cesophageal region seen in Cerefmttulm. No anal papilla. Head 
elongated, not very distinctly defined ; often a little wider than the 
neck, but not constantly 80 . liateral filits elongated and deep, run - 
ning close to the terminal probofieis-pore, but usually not joining it. 
Mouth, in ordinary states, rounded or tdliptieal and not vi^ry largt*, 
but capable of groat extcnsum when (ceding. Ocelli small, usually 
arranged in a sim}dc row along (he lateral marginn of the hea<l, 
sometimes absent. 

The several European species of this genus have been referred by 
authors to a gix»al niirnher of different genera, of which T have indi¬ 
cated only a pari- The first three names cited in tlie synonymy were 
all given to the same spceii^s (/>. /nowjowrrr />. /tmf/hmnim) oi 
Eurojie and are, therefore, exact equivalents. The two later names 
should, therefore, have been drop[ied eutii'ely from (lie nomenclature 
of the group. Unfortunately several different writers have fried to 
restnet Imth liitrJmia and Nemfrtes to groups entirely different 
from that to which they were originally given, and have thus intro¬ 
duced great confusion. Each attempt of this kind has, hitherto, 
been a lailute for m most instances the new groups thu« named have 
been found to have had othei and earlier names. One of the latest 
n'applications of KernfrUs to a newly constituted group was by 
McIntosh (Nctmerteans, p. 170). He applied it to a genus of 
K?H>pla/m a wholly now senst'. NemertfiS of Mclntoali, 1879, is, 
however, antedated by XmnrUM of White, J860, applied to a Crus¬ 
tacean, and therefore if could not l>e retained, even if the nemeitean 
genus, HO named, had not alreoily received other names. 

The use of Borlaum by Mclntruth, in a wholly new sense, fMH»ms 
also to be untenable, 

XfilJietlS ViridiB (Kabr) .lohnsion. 

Plmami vin<hff (i PaUrieius in O.* F Muller, 7iOol Pau, asS4, ntS- O 

Pahrieius, Paima (inenlaudica, p J124, 1780; Mtillfw, Kodtogla hmim ' ti, p 

pi 6$, flpfi*. 1 to 4, ttrottt Oreenlaiid sp^Hmeiw seal by FabrHtMi to Klfilur), 
Piamria M&ilor, 7.061 Uanloa, h, p. 32, pi U, flp. 5 to 8, 1788. 

2 {me 9 te^ oUvw^a Uhmm, Mag: of Zo6l and Botany vol. i, p hU, p( 18, ftj?. 1, 

1837 j Diealn^* flysi Malm, p 273, isno 
Mftn&ks obmura DaiMfr, Bostop Journal of Natural History, vol'vi, pp. 1 to 12, 

nlatos 1 aud 2. 1846 fotribrvolowl 
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Jhflm obttfwa Uirard In BUnipooti'a Mnrm© InwteUrates of Grand Maiiau^ p. 82, 
1863 (no <it*«cnption) 

Too/w l>ie«ing, Siwimgabenobt© dor kaiH Akad dor Wiwnwhafton, 
m t\v p »0^, 18«2 

fbnlaMn olmuA^n JohuHtan, Cabilof^uo British Noti-pariwiti(*al Wonim, p 21 pi 2**, 
Hg 1, Mclniosli, Ttaus Roy So** Kdinb, vol xxv, pt ii, i> S'?! I860 

Ltnmji nrult\ .lohusloii, ('ntal., pp 27, 306, 1865. 

Nh7ttett**f( uriilifi Von ill Marine Invort of Vineyard Souiifl, oU , p ’134 (62S) 1873 

J tnnt.s (JiS'ini MolnUish, Hist British Annelida, Part I, Nemerkians, (Ray 
S*Htet>)p 18ft pi. IV Hg 2, pi. fig 1,(redvar), pi xviii to \xii, (anatom;^), 
pi xxiii, (groeii vai , oinbryoluKy) 1873 

LiftiH'i VorriU. Phock last Marine Invert, p. 12, 1870 Notice of Rt<<.nt 

Addlt to Mur Invert, Part I, in Pro<* National Mua., n, p 186, 1870 

PJATK XWVII, PliiPUKS 6 to 5^ ; PLATK VXAVIll, ^lOUIlKh (S lO fi(/; 

PLATK WXIX, FKUIKEH IH, 22. 

Hod^ soft, very coiitraetile and changeable ; in lull exteiiHum 
elongated and moderately slender, in large exainjileH six to eight 
inelies long and about one-iifth of an ineh in diameter ; usually thick- 
est in mlvanee of the middle, tapering gradually to the rather Hlender 
caudal portion, and decreasing Ichs toward the head; not unfrequently 
the body is dilated in two or more plaices at the same time, the 
htvollen parts moving eontiniially ; in extension the boily is usually 
somewhat fiattened, but the dorsal surface is deeidedl}'^ convex and 
the sides well-rounded ; it is often crossed h^ faint, light-colored, ir¬ 
regularly spac'ed wrinkles. In contrai'tioii the body bei^oines sliori 
and thiek, oblong, swidleii and almost saeeular at times. 

Head, in evtension, rather large, depressed, usually wider than the 
neck, short, ovate-spatulatc, or elongated, according to the degree ul 
extension; the snout in blunt, often emarginate, and bears thiee 
small ciliated papilhe; proboscis-pore tcrininal, rounded, or in the 
shape of a short vertical slit; lateral fosiwe long and very dee p, with 
wide, thin, pale margins, above and below, the anterior ends of the 
slits reaching (dose to the probosois-pore. 

The ocelli are arranged in a simple row on each side of ifie head, 
close to the edge of the dorsal pigmented region ; they vary in 
number and sixe according t«> the age, the large specimens often hav¬ 
ing six or eight on each side, while the small ones have but three or 
four, and the very young ones have only a single pair ; usually the 
anterior ocelli are slightly larger than the others. 

The moiitli is situated opposite to, or a little behind, the posierior 
ends of the lateral fossm ^ it is ordinarily small and elliptical, with 
a distinct, lighter colored border, but it is capable of great dilation 

TIUKS. Coss. Acaj), Vou Vllt. 65 Jun», 180i 
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vv^ht)ii the orqftturc is tjngaged in «waUowiwg souuo annolid nearly or 
quite as large m itBelf. 

The color, in life, ifl variable; the most common variety is dull 
green, or olive green, varying to dark smoky green or greenish black, 
darkest anteriorly, and 'vrith the under surface and caudal portion 
somewhat paler; region of the cophalic ganglions and lateral pits 
usually reddish; front and inai'gins of head pale or whitish ; on 
many specimens faint pale transverse lines or rings can be seen, if 
carehilly examined ; at times a ro\^ of small whitish 8 jK)ts, corres¬ 
ponding to the genital pores, can be seen on each side. Other speci¬ 
mens occur, often livuig with green ones, in which the general color 
of the body is brown, greenish brown, reddish brown, or clear red 
with the margins of the head and lower suifaees flcsli-color or 
reddish. 

Some.^f these forms differ ho much in appearance from the com¬ 
mon dark green variety that it would be ccmvenicnt to distinguish 
them by variety names, using, in this sense, some of the numerous 
names applied by the early writers when they were supposed to be 
distinct species, vix : 

Var. oUvacem (Johnston). The typical green and olive-colored 
variety. 

Var. fuscue, The brown and reddish brown variety. 

Var. rifm (Ratbke). The distinctly ixmI variety. 

Var. obemfrus (Desor), Tlie smoky green and blac.kish variety. 

Specimens intermediate in color bi^weea all these are, however, 
of frequent ocourrenoe. 

The length, in extension, is sometimes 150*®*** to 200 *®"*; the di¬ 
ameter to ; in contraction tlie body becomes much shorter 
and stouter, large specimens often tsring <i«ly 30““"* or 40“‘*® long and 
^ 0 tii«i broad. 

In alcoholic specimens the iKKly is usually thickened and rounded 
anteriorly, more slender and somewhat flattened farther back, often 
acute at the posterior end ; head obtusely round<‘d pr sub^truncate, 
with a small terminal proboscis-pore and two lateral slits, which are 
shoH und extend forward very near to the probosci»-|>ore. Mouth 
small and round, situated sligfhtly behind fhe posterior ends of the 
lateral slits; ooelli not apparent When placed in alcohol the body 
usually contracts so violently that it breafciS Up into segments, es-^ 
peoialiy posteridtly, and the proboscis is often completely ejected. 

Tbe ©xtntded proboscis is long, slemler toward the base, clarate 
toward the end, the terminal nortion transverselv wrinkled. 
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This oommou littoral aiul shallow watt*r spi^niow in found on tho 
Amerioan <;oa8t from Long Island Sound to l^abrador, (^imborlaiid 
Gulf, and Gn>enland. It in also common on the coastR of Great 
Britain as far nouth as the rimnnel iKlands (McIntosh), and on all 
the n(»rtherri coasts of Europe* 

South of Cape Cod, I ha\e collected it near New Haven, (Vmn., 
and at the Thimhlo Islands ; Noaiik, Conn.; Newjiort, H. T.; WoodV 
Hull, Mass.; and at various other lo<‘alitios. North o{ Cane Cod it 
is more abundant and larger. Among the localities where I have 
taken it are lVovin<*etown and Barnstable, Mass.; Salem and Glou¬ 
cester, Maas.; (’aseo Hay; Mount Desert Island; Kastport, Me.; 
Grand Menan Island ; Halifax, N. S,; Gulf ot St. Lawrence, etc. 

It is partienlarl) abundant and large at Eastport, Me., and at all 
hK’alities about the Bay of Fundy, where the shore is composed ot 
r<M'ks. 

♦ 

This species is active and restless lu confinement. It creeps ratlier 
rapidl}^ and is pi one to dim)) out of the water and jverish by drying 
up. It is a voraoions feeder an<l lives largely upon annelids. I have 
observed it in the act of swallowing a full grown scaly annelid, 
(Le^ndimntm which was considerably greater in dia¬ 

meter than the thickest part of its owui body. A Rp4*cimen of this 
kind, with the L^pidimotvB half swallowed, is j^reserved in the mu 
scum of Yale University. 

The eggs are deposited in great abundance on onr shores under 
stones near low-water mark, in midsummer. They arc* contained in 
more or less cylindrical masses of a translucent, dull greenish, jelly- 
like substance, made up of numerous capsules, (Plate xxxvnr, fig. 
(Jo), These cylinders are usually from 8"’'" to S'”"* in diameter, and 
40"'*” to 50*”“ in length, and are usually coiled in a spiral or ring-like 
form. Tho eggs are in several rows. In those clusters taken at one 
date, in July, at Eastport, Me., I have found eggs in all stages of 
development, while in some of them the reoontly hatched young 
were still present (PI xxxvin, fig. 6d). 

I have adopted the name, niridU^ gi^en^ to this species by Otho 
Fabriqtus, who oommunloated the fi^rst published descriptions and 
figures to MfiUer, as stated both by him and by Mailer. That this 
is the species observed on the shores of Greenland and described by 
Fahrieius there can fee no reasonable doubt. His brief description is 
quite as correct and characteristio as the descriptions of such ani¬ 
mals were #ont to he at that time, and his figures, published by 
JIttller in the ZoOlogia Dantea, represent the worm fairly well when 
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partially contracted ; nor could they be referred to any other Green¬ 
land Rpecies. 

The lateral elite of the head of thi« species are spoken of on ]k 325 
of tlie Fauna Granilandica, and are also distinctly sliown in the 
figures. Fahricius speaks of his tjiridu as <*ommon on the shores of 
Greenland among the roots of algie. I have personally examined 
good specimens of this species recently taktni on the c‘oast of Green¬ 
land in the same sitnatloneL There can be no doubt of their identity 
with the true riridie. Therefore there is not the slightest reason 
why his characteristic name should iu)t be used, in f>reference to 
Geseeremief (»f much later date. 

Although the latter name has been adopted by many recent writers 
on European neraerteans, the ordinary rules of priority, as well as 
justice to the very meritorious author of tlie Fauna GnenlaruVu^a, 
should opmpel a change in this rt^spect. 

Fahricius and Mtiller, in the same works, d(‘8crihed another firetm- 
land form under the name of rubra. I am of th<‘ opinion that this 
was simply the red variety of X. viridie, for the two varieties occur 
together everywhere on the northern coast of Arnmica Levinsmi, 
liowe\er, has refern^d the rubra to L. and has given the 

latti^r as a Greenland species. If both sjieeies actually inhabit 
Greenland his view may be corrtiet, for there is nothing in the orig¬ 
inal description to indicate that it belongs to one rather tlian to 
the other of these two specieS) if it really belonged to either.f 

Indeed these two reputed species are so much alike that I ara my¬ 
self in doubt whether they are really distinct. There is no special 
diagnostic character given by McIntosh unless it Ik* the somewhat 
narrower bead in L Hongtane^se. ITie sha|K} of tlie bead in this genus 
is so changeable and variable that, in practice, little reliance can be 
pla<5ed «j)on this as a dis^tiosUc character. The ocelli are supposed 
to differ slightly in me and number, but they also vary in both 
forms. Hence it seems to me not improbable that a iiMire extended 
study of the variations will com|i6! us to consider X. mngtdnme 
only a lighter red variety of X. tdridis. In this article I have, how¬ 
ever, followed most Euroimn writers in keeping them separate, 
although I confess that with scores of living sj>ecimens of both 

•Uriawn, in Uta rweirt jwper on the TurhellflChi of Oreooinnd, aim reoorda the 
typica] form, under the name of X. Oeatrmm, aa a native of that ooaal. 

t PaUrioina mebUomi neither oeeBi nor eojphaltc allta in this speoiea 'Iherofore li 
may not have been a X^notw. The neoei^ry doubt ooncemtog Hs true relations 
ahoold prevent the an^ioation of the name to any apeoiea. 
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forms boforp ino, I have always found it difticnilt to draw any ch ai 
line of separation botM’^een tluun 

Lineus sanguineus (Jenw Uathke) 

PUimma mtngmnm Hatliko, SkfOter nf NfntinhiRt , vol v, j, 17‘e* 

PUxmtria Job union, Zool Jour, vol Iv, ]> ''>0, IH2^< 

N*^ih( ! tf^{p4)ilasm) tfCt4H'nlafa Z<m) 1 ajnl Fk)t, vol j j» ^>37, pi IS, rite 

2, IKi7, (KiHtod, krovor’H Naiurbinf Tidns , i\, p ri7y in nolo, isn 
muffuinea (KrnUMl, Kiitw Plattw , p 92, lH4i 

BoiUism otUyulula .lobiinton, Uatalo^ie lint Muh , pp 21, 2H7 240, pi it/<, fiji: 2 
2«, 1855 

Liuefift v^nw(/«<w*>wv MoIiiIohIi Hritinb AtifiolidB, piiil 1 Nemerit^anH, p ISH, pi \, 
% 2, 187 1 

PIATK XWVIli, KM.UItKK 10, Mb/. 

Body stroiijL^ly eon vex or >\ell rounded above', flat mb beiii'afli, 
rather long, in extension often H to 10 inches long and .25 inch 
broad, but it is capable <»f eontracling to less than one-fourth tins 
length, and then becomes about .35 of an in<‘h in diameter. Head 
elongated, usually not so wide as the body, often aente iii front 
when extended, hut it changes much in form ainl may become inueli 
shorter and obtuse in contraction; lateral cephalic slits, moderately 
long and deep, bordered by narrow pale lips, above and below 
(icelH small, but very distinct, blaekisb, usually 4 to 8 in a rov, on 
each side, arranged at the upper margin of the white lateral hordeis 
of the head. Mouth rather large, usually round or oval, with (*orru- 
gated white lij>s, but capable of great extension when swallowing 
large prey. 

Color of body, above, dark red, bright re<U or oU'ar reddish brown, 
usually darker inedialiy; beneath, pale salmon, flesh-color, or light 
yellowish red; snout and margins of head whitish ; tlu^ red color of 
the middle of the head slightly otnarginat^ or notched at its anterioi 
end. 

Eastport, Me., at Dog Island, low*water, under stones, isuH, (No. 
2). Also taken at various other localities al Eastport and (Trand 
Meiiaii, iHJtween tides, in 1870 and 1872, common. 

Under Z#. viridiSy on a previous page, I have spoken of tln^ close 
relationship of the red variety of that species to X. sangithteuR, and 
have given reasons for doubting the status of this as a distinct 
species—at least as they occur on our northern coasts. Tt may be 
possible that we do not have the real European i, sanguhmiSy but 
we have an abundance of specimens that agree in all respects, so far 
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m I can «cc, with the descriptions and figures given by Mdntosti 
and others. 

The character upon which McIntosh puts the most stress is the 
greater narrowm^ss of the heiul, said to be chiefly due to the nar* 
rower lips of the oojdialic slits in the present species, as compare<l 
with X. cmVf/s (But as the hmgth aiul breadth of the 
head and of the margins of the slits are constantly changing during 
the motions <>f th<‘ li\i!»g wornm, it is not easy t<^ make sure of such 
differences. The lighter and brightiu* red color of the body, and tin* 
greater distinctness of the ctcelli in £. muf/ohi^fs are also suppostHl 
to be characteristic. 

Tt is found chiefly undei stones from half-tide to lo\^ water mark, 
and at moderate depths (1 to 2^ fathoms) on sbuiy and muddy bot¬ 
toms. Man} H])ecimenH are often f4)und living gregariously, curled 
up together, under one stone, 

LineUB socialiB (C^tfty) Vomii 

^oruilts Marine Invert Fauna of Point Jnclilh, Tl 1., and New 

J4 r»<^y p It [ 143|, IH'^5, Von ill, Invert, Vmevard Sd nU* p 3'Uf^2S] 

hiiuKH Van Benedon (?), Vt-rrllh Notice of He^nt AilUU m Mar. Inrort 

Part T in Proc Naikmal Mus, h p iHfi, IS19 

riATR VKXVn, FIOITRKB 8, Ho ; XXXVHI, FlOlfUKH 7, 7f7 

Jhsly very long and slender, suhterete, attenuated posteriori}, iu 
full extension almost linear, up to 8 to to inches long, with the di¬ 
ameter almut .04 inch. Head very long, flattened, obtuse ; latemi 
cephalic slits very much elongated. Mouth placed far back from the 
front of the head. tVclli very small, often obscured by the dark 
color of the head, in large specimens four to six or more in a row on 
each side of the head, the front pair larger than the others and 
usually sf‘parated by a slightly greater interval; very young ones 
have only a single pair. Color, above, usually dark olive-green, 
greenish brown, greenish black, or smoky brown, and more rarely 
reddish brown, the anterior parts often darkest; indiatinct, rather 
distant, pale transverse lines are often present, and occasionally 
there is a darker median dorsal stripe; front margin of the bead 
paler and slightly translucent; lower surface of the body asually 
similar in color to the back but of a paler shade, most freqtientl}^ 
dull green or greenish ash. 

Length of large specimens, in extension, diameter 1"**” to 

ftinm 

M . 

This is a strictly littoral species. It is common from New Jersey 
to the Bay of Fundy. It occurs abundantly and usually grefifariouN*» 
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ly under stones, amon^ living muHsels, between the roots of grasses 
and alga% etc., from near low-water mark nearly up to high-water 
mark of luediuni tides. 1 have collected it at (>reat Egg Harbor, 
N. J.; New Haven, Ccmii.; Noank, Oonn.; Newport, R. 1.; WoocI’k 
lloll, Mass.; in the harbors of Provincetowu, Barnstable, Salem, atnl 
(llouccKter, Mass.; Portland and Eastport, Mo., etc. 

lliis species is very gregarious, a large number usually li\ iug 
coiled up together in a tangled mass, from which, however, the in 
dividual worms can easily disengage themselves when disturbed. 
It (u'curs nearly up to high-water mark where other nemerteaiis are 
not found. 

Superficially this species resembles, in color ami general appear 
ance, tln^ yi)ungof X. mridU (dark green variety), but it is relative 
ly much longer and more slender, and has a much longer ami nur 
rower head, with decide<Uy longer lateral slits, ami the mouth is 
placed much farther back. 

LiiiauH arenicola Vemii. 

7rhwi<'mma(t) ffrenuo^i Yomll, ItnerU-braUj Atiimulh uf V^iue>uid NmmJ, ok 
p. 330. pi xix, tig, as, 1873. 

PI.ATK xxxvm, KK.UKKh 5, 5o 

Body riubterete, long, slender, slightly depressed, of nearly uni¬ 
form width ; th(} head is very versatile, usually sub-conical or lam*eo- 
late, flatUmed, occasionally Incoming partially distinct from tlu* 
Imdy by a slight coustriction at the neck. Ocelli four, th<»se in the 
anterior pair nearer together. The lateral fossjc nrr long, and dci j» 
slits on the sides of the head. Mouth small, often sub-triangular, 
situated juKt back of the posterior ends of the lateral fossm. Body 
deep flesh-color or pale jmrplish. 

Length alKuit lOO®”’, in extension. 

Savin Koek, near Now Haven, (/Onn., in sand at low-water mark. 

This sjmeies has not been taken except in the original locality. It 
apfiears to be very rare in our waters. Possibly it is a suuthcrn 
species that 4ws not ordinarily live so far north. 

htnem pallidue vwrrtii 

£4mf*er pfittuius Verriil Notice of Ecmii. Adda u> Mar Jnvto , I’jri 1, in IW 
Natioottl Mufi., ii, p. ISC, 1879 

PhATB XKXVIl, FIOUKKH P, 9a. 

Body Ibng and very slender in extension, subteretc, attenuatcil 
posteriorly. Head elongated, usually obtuse aud wider than the 
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body, but very obangeable. Ocelli abBcnt. Lateral (cephalic) fossae 
long and deep. Moutb situated far back from the anterior end. Color 
usually whitish or pale ocher-yellow, usually becoming reddish to¬ 
ward the head, and with a rather indistinct pale dorsal line ; an¬ 
teriorly there are usually two pale dorsal spots in front of which the 
head is yellowish. 

Length, in extension, 100'”"’; breadth 0*5 to 
Oflt Cape Ann, Mass., 45 fathoms, mud, 1878. 

Linens dubius Verriu 

hiuf^tus (itihtus Vcrrlll, Notiow of Hooeut Addii to Mai Itivert., Part 1, m Proo 
National Mus., ii, j>, ISO, (ft7D 

IM.ATK XXXVII, FnillKKH 4, 4<«. 

Body very slender in extension, and attenuated posteriorly. Head 
ekmgat/ed, narrow, usually pointed ; lateral slits of inod<*rate length ; 
ocelli whiief incoimpicuuns, forming a lateral niw of ahoiit twelve, 
extending back on each side of the head beydiid the posterior ends 
of the lateral fossae usually the four anterior on<‘s on each siile are 
separated by a little space from those that folhiw, but all are nearly 
in a simple row. Color, above, liglit green to dark olive-grKm. 
Length of the largest Hpecimeiis observed, 50 to 75”’'”. 

Uloucjester, Mass., under stones, between tides, 1878. 

Lineus bioolor Verrill, sp. nov 

PLATK XXXVII, FIOOKKB 8, 8a, Hd, 

Body rather small, in extension elongated, thickest and somewhat 
depressfKl in the middle, tapering to both ends, and decidedly at¬ 
tenuated posteriorly ; sides rounded. Head elongated, flattened, 
rather wider than the neck, in usual extension. Lateral olfactory 
slits long and deep, with thin margins. Mouth usually elliptical, 
situated behind the ends of the olfactory slits. The ocelli are ar. 
ranged in a simple row of aliout 4 to 7 on each side of the bead, the 
front pair largest. Color, above, along each side of back a broad 
stripe of olive-green, yellowish green, or brownish green, separated 
by a median dorsal, well defined, broad stripe of pale yellow or 
yellowish white, usually becoming clear white on the head, where it 
expands and blends with a white frontal area in advance of the eyes; 
the margins of head are also white. Lower surface pale greenish or 
yellowish white. 

Length in ejttension, 35 to 45“'***; diameter, 1 to 1.5***“*. Described 
from life. 
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Long Inland Sound to Vineyard Sound, in 2 to 24 fathoms ; Bart¬ 
lett’s Reef, 22 fathoms, 1874. Usually taken on slielly or stony 
bottoms among aseidians, and hydroids ; common, especially in 
Vineyard Sound. The specimen figured was taken at Wood’s Holl, 
July 14, 1875. 


OOUHTFiri. SPKCiKW. 

LineuB trunoatus (iiuhr) Vomii 

('n^fnutulm ttuiu'iiiuJi Uubreeht, Voyaj^e of the Ohallenger, vol. xix, ]>p 37, 50, pi. 

1, n, 12, 1887 

This Bpe('ieg was described from imperfect alcoholic specimens, so 
that its external form and color in life are entirely unknown. 

In the contracted specimens the head is short, rtattened, truncated 
in front ; the cephalic slits are short and run forward close to, but 
do not join, the proboscis-pore ; the mouth is small, rounded, and 
only a slujrt distanee back from the front. 

Ofl’Nova Seotia in 75 and 85 fathoms ; also off Bermuda, (Chal¬ 
lenger Exp,) 

The small mouth, rounded body, and general appearances of the 
specimens, as figured, indicate that it belongs to Lhtcm or 
ami not to Cerebratulua, as here defined. There is nothing in the de¬ 
scription to distinguish it from Limas viridis, which often contracts 
int/4> the same form. 

Micrura lOhrtmlsjrK, 1830. 

Mutuia {pats) McIntosh, Nemerteaoa, p. ISO. 

< Vrdtf afitliis (pat y) Ihibro<’ht 

Body, head, and proboscis nearly as in Liuem ; body elongated, 
terete or somewhat fiatUmed ; the posterior regions usually not 
much fiattened, nor very different in form from the region of the 
proboscis, Uephaloptn-i or olfactory slits well defined. Ocelli some¬ 
times present, but often wanting. Posterior end of the body pro- 
\ided with a mediae sleuder cirrus, above the anus. 

This genus, as here defiued, differs from Line^iS in little else than 
the presence of a well marked contractile anal cirrus, which may 
often be distinguished even in alcoholic specimens. From Cetebra- 
tulns^ which also has the anal cirrus, it differs in the form and mus- 
culaf structure of the body posteriorly, which is not very flat and 
thin, nor adapted for swimming, as in the latter, 

Tm»s. Conn. Aoav.^ Vol. VBI, 6S 


JUSK, 1S92, 
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Some of the flat Hpeoies included in this genus by McIntosh, I 
should, therefore, transfer to VerehratuluHy especially his M.^fasca 
(non Fabr. sp.) 

Uubreoht has united Micrtmi and Verebratnlna without regard to 
the form of the body and the musiMilar 8tru(?turc of the body-walls, 
which seem to me important characters, involving wide differouccB 
in habits. 

The species of Mierura are fossorial ui their habits and do not 
swim at the surface, so far as I have observed, and, indeed, the form 
and structure of the’body are not adapted for swimming. 

Some of the species of il/fcrnm, if not all, have a Pilidium-stage 
in development. The embryology of many of tin* species has, how¬ 
ever, not been traced. Nor have any of the several species of Pili- 
diuiu-larvtt found on our coast been reared till the adult charactt'rs 
could be determined. On Plate xxxix, I have figured two distinct 
kinds of these larvae that are common at Wood’s Iloll, Mass., in sum¬ 
mer. One or both probably belong to some of our species of Mh^ura^ 
but as the larval form of Oerebratulm is unknown, one of them may 
belong to that common genus. Tlui young neniertijan seen in the 
interior of one spinues (fig. 5, ♦/?), has already two distinct ocelli, 
which would indicate that it belongs to a sjiecies like J/. affinin^ 
which has ocelli when adult. 

Micrura affinis Verrsii 

}*mmdoii Giraid iii Stinip, Msrhiu Tnvort. of Orand Manuu, p *28, 1S6.*J 

Nc 7 iirritt 9 Vernll, Auier Jowm 8ci,vol vii, pp. 3i), 412, 1814, Proc Am. 

Ahsoc , for ISI.H, pp. 351, 363 

^Vu’wa Verrilt Proc 0, 8. Nat Mub, vol ii, p. 186, ISIS, Cliook List, 
Invert, p, 12, 1812 

in.KTU XXXVI, FiunM 1 ; platw xxxva, Funinm 0, 6a. 

Body elongated in extension, somewhat ilepressed, but with round¬ 
ed sides, of nearly uniform breadth through most of the length, but 
somewhat tapered posteriorly, and terminated by a slender, pointed, 
pale anal papilla or cirrus, about otie-half as long as the diameter of 
the body. Head scarcely wider than th^ neck, elongated, flattened, 
usually obtusely rounded anteriorly, but changeable. Lateral olfac¬ 
tory slits long and deep, with thin white margins in front, uniting 
with the probosois-pore. Mouth of moderate size situated opposite 
the ends of the slits. OoeJH rather large, black, conspicuous, vari¬ 
able in number, forming a single row, usually of four to six on each 
side at the edges of the white marginal areas ; the front ocelli are 
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usually distinctly larger than the otlicrw. Color, above, usually 
clear fcriglit rod, varying to dark red and reddish brown, rarely to 
greenish brown ; often croissed by indistinct, transverse, pale lines, 
as in hirmiB viridis \ front and margins of head white; undersur¬ 
face light flesh-color or pinkish, often showing by translucency the 
int/Cstinal ojcca or pouches along the sides in the form of transverse 
gray blotches. 

Length up to 125 to 150"**" ; diameter, 2 to 4""". Dt^scribed from 
life. 

Very common from off Cape Cod and Massaclinsetts Bay to Nova 
Scotia, in 8 to 150 fathoms or more, on shelly an<l stony bottoms. It 
is particularly common in the Bay of Fnndy, the harbor of Eastport, 
Me., and the other cold waters of that region, where it is also often 
found at low-water mark under stones. It has also been frequently 
dredged in 12 to 50 fathoms south of Capr* (\>d, and off Nantucket 
and Martha’s Vine 3 ^ard, in the cold area. 

'J'his species, in some of its red and brown varieties, closely resem¬ 
bles the red and brown variolies of Tjwefcs cirkliSy from which it 
cannot be distinguished when living without a careful examination. 
The presence of the caudal cirrus is t^asily diagnostic, when the 
specimen is perfect, but when mutilate<i, as often happens, the <lif- 
ficulty is mucli increased, The ocelli in this species are usually 
larger and more distinct than in Limm oiridh, 

Miorura dorsalis Verriii, »p. nov. 

ri.ATE XXX Vin, FUttlUES 4, i(f. 

Body depressed, rather large and thick, length up to 0 inches in ordi 
nary extension ; in contraction it becomcH short atnl thick, and may 
even contract itself into a ball ; the margins are well rouiHb‘d and tiu* 
body tapers toward both ends. The anterior region of the body for 
about a sixth to a tenth of the whole length, often becomes in |mr- 
tial contraction rounded and narrower than the rest of tlu^ body. 
Head obtusely pointed or bluntly rounded in front, ij<it distinct 
fnum the body and of the same breadth. Cephalopori moderately 
long, somewhat oblique longitudinal slits on the sides of tin* liead, 
extending nearly to the pr()bosois-fH>re. Ocelli, none. Moutli small, 
rounded, nearly opposite the hind end of the cephalopori. 

Color pale ocher-yellow with an orange tinge anteriorly, with a 
darker medial stripe altove and below, and having ]mle inottlings in¬ 
distinctly ahoiying through on each side due to the interna) organs. 

X»6tigth 160”'"“; diameter Described from life. 
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l^e typo-Mpecimen, described above, as now preserved in alcoliol, 
baa a stout body, thioketst anteriorly, tapering to the hinfl end, 
which terminates in a small, whitiah caudal papilla. Tim sides are 
everywhere rounded. Head short, thick, subconical, blunt, not dis¬ 
tinct from the body ; proboscis-[>ore terminal, in the form of a short 
vertical slit; lateral cephalic slits mmlerately long, joining the pro¬ 
boscis-pore in front, so as to divide the tip of the snout into four 
parts. Mouth small, rounded, opposite the posterior ouds of (he 
cephalic slits. 

Length in alcohol, diameter length of cephalic slits 

♦|fnm 

Kastport, Me., at Clark’s Ledge, extreme low-water mark, under 
stones, 1870. 

Miomra rubra Vomii, sp nov 

PLAXic xxxvin, Fro irRES 3, 3o, 9, 9a. 

Body moderately large, siibterelo and elongated in extension, up 
to 3 inches long, rather more slender posteriorly. Head obtuse or 
rounded in front; proboscis pore a vertical terminal slit; ceplialic 
slits or oephalopori long and deep, in front joining the proboscis- 
pore so as to divide the tip of the snout into four small lobes ; the 
slits extend hack as far as, or beyond, the mouth, which is ordinarily 
a small elliptical opening. No ocelli. 

Color, above, light orange red to bright red, indistinctly mottled 
along the sides with brownish red, due to internal organs. 

Length 02 to 75'““' in extension ; diameter Described from 

life. (No. 722). 

In alcohol the specimens $bove described are much contracted, 
thick and short, stoutest anteriorly, tapered, but scarcely flattened 
posteriorly. Ovaries filled with eggs commence some distance 
back of the head. Cephalic slits moderately long and deep, joining 
the proboscis-pore in front. Prosbosois, as ejected, coiled in a 
spiral, moderately long and rather thick, tapering to both ends. 

Off Casco Bay, July 16, 1873, * 

A curious specimen (Plate xxxvni, fig, 3, 3a), probably of this 
species, was taken in the Bay of Fundy. It had, apparently, been 
broken fcnd was in the act of reproducing the hinder part of the 
body. 

Body round, cylindrical in extension, very changeable in shape ; 
posterior end abruptly narrowed into a small, round caudal portion 
terminating in a small napitla. Head obtuselr rounded or obliduelv 
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conical with an oblique lateral cephalic wlit on each side ; moutli 
small, opposite the posterior ends of the slits. No ocelli. * 

Color nearly uniform deep fiesh-eolor. The salmon-colored ovaries 
show through slightly, especially pOHteriorly, as transverse spots. 

Length about diameter 2•5'”"’. 

Bay of Kundy, off Head Harbor, Cainpo Bello Island, 4o fathoms, 
mud, Aug. 27, 1H70. ((^atal. No. 117). 

Miorura albida Verriit 

Mumru Vorrill, Notieo of Rooent AdiUt. to Mnr. Invort., Tart J. in Proc. 

National Mus., ii. p. 186, lS7lt 

Body slender, thickest and nearly round anteriorly, gradually 
tapered and somewhat flattened posteriorly, with a small, slender 
eamlal papilla. Head flattened, narrow, obtuse, narrower than the 
body. No ocelli. Lateral fossie rather short, extending beyond the 
mouth, not conspicuous. Color whitish, or pale yellowish, often he 
coming light red toward the head; posteriorly often with grayisli or 
clay-(‘olored internal mottlings along the sides, due to tlu» repro¬ 
ductive^ organs. Very sluggish in its motions. 

Two specimens from 140 fathoms, off (^ape Ann, apparently of 
the same sjH*eies, wore milk white above, with tine specks of opacjue 
whit<‘, the ganglions showdiig as red spots ; they had a narrow hut 
distinct ring of blue around the body, behind the head. 

l.ength, 50 to 126’""^; diameter 2*5 to 3”””. 

(Common in (he (Ldf of Maine and Massachusetts Bay, on mmldy 
bottoms, in from 30 to 140 fathoms. 

It is sluggisb in its inovemeiitH and constructs translucent tubes of 
tough mucus. 

Miorura inomata 

Mprnra imrn^ki Verrill, Notk'e of lleceut AdUit. to Mar. InvtTi , Pari 1, \h 
Prec. National Mum., ii, p. 186, 1879. 

PT.ATK XXXVll, FIOUlllC 7. 

Body subterete, moderately elongated, thickest anteriorly or in 
the middle, gradually tapered to the somewhat flatfene<l tail : cau¬ 
dal filament white, very slender and acute, someliineft as long as the 
diameter of the body, hut usually less. Head obtuse, often as wide 
as the body or wider, somewhat flattened. Lateral fossie long, deep, 
cuiwed, extending to opposite the mouth, the latter not being very 
far back. No ocelli. Color above, bright cherry-r(»d, varying to 
dark red, the mi<ldle of the head brightest; tail pale. 
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of largest specimens observed, about breadth, 1*6 to 

2”“*' m extension Described from Hie. 

Massachusetts Bay and Oulf of Maine, 45 to 110 fathoms, mud. 

Resembles the young of Certhrainhie luridus 1% which o<*eur« 
With it. 

Cerebratulus Homor, i804 

Medcdio Tiouckari, Brovefl Anirn, p 17, I82S (t Rathlwo), Diosinpf, fiyst Helm 
vol i, p 2(56 1850 

Sffrpnitaim Ooodslr, Ann Nat Hist, vol xvi, p 377, 18.75 

Cf^fh}fMus (ptfrs) and Mitkcha Stlmpfton PrcKlromus, p 100, 1857 

(\uh}at)iln^ MfTnloah, British Annolida, Part T, Homortoans, p 104 1871 

OVrebraiultLft (par^) Hubrocht, Voy Ohallenger, vol xix, p 37, 1887 Canin, Pauna 
Mcdit, p 160 

Body large, elongated, much flattened along the middle and pos« 
terior portions and adapted for swimming by having the margins 
produced and thin, mainly owing to the unusual development of 
the longitudinal muscular layers, which ar<^ greatly thickened, es 
pecially the outer layer, whieh, as seen in tiansverse sections, forms 
a more or less triangular band, much thicker than elst^where, (Plate 
xxXTt, fig. 19, f). Transverse muscular bundles running from the 
upper to the lower sides of the inner surface of the body-wall (fig 
19, t') are also unusually well developed so as to aid in giving an uiv 
dulatory motion to the margin while swimming. 

Anterior or msophageal region large, with rounded margins (fig. 
20). Ciecal appendages of intestine numerous and crowded, elon¬ 
gated, more or less forked and lobed at the outer ends^ the divisions 
occurring part4y horiajontally, and showing well in sagittal sections. 

Head versatile in form, usually without ocelli. Cephalic lateral 
slits or olfactory organs are large and deep. Mouth unusually 
large, oblong or oval, rather far back. Proboscis very long and 
slender; in section showing decussated muscular layers medially, 
above and below. 

Anal papilla or cirrus often long and slender, delicate, con¬ 
tractile, often wanting owing to injury. It cjoiitaias a continuation 
of the mtisoular layers of the body-wall. 

Hubrecht hu§ united Miorura to this genus^ and in hts report on 
the Nomerteans of the Cbalienger E^p. he proposes also to unite 
J^ineue with it. 

Such a wholesale massing together of these groups seems to me 
unnecessary and undesirable, and is, apparently, only thought of be¬ 
cause of the difficulty of distinguishing the generic position of alco* 
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holic speoimeuH—a difticuliy that holdn with <j[uiie an fierce, in 

many other groupH ol‘ anitnalK, which Jo«(j many of their eharac.ters 
hy preservation in any kiu»wn medium. 

However, it seems to me that some of the large species referred to 
Mlorara by authors really belong to CerehratuloH^ especially those 
like M. fmea McIntosh {non Fabr. «p.) 

The differences noted by McIntosh in the miistuilar layers ol tlie 
proboscis appears to me of less importance than the special muscuilar 
structuH! of tiu* body-wall which enables the spticies of (1 erefn*(ttulus 
to swim actively at the 8urfa<*e, while the more slender and rounded 
species belonging to Micrura (reatr.) and Litteun^ so far as 1 have 
observed, are unable to swim, and do not voluntarily Ica\e th(^ 
bottom. 

l^he broad, flattened form of the body with thin margins is tlu* 
external expression 4)f the internal luusculature, adapting it UUhe un- 
dulatory shimming motion. 

Cerebratulus lacteus (heidy) Vernti. 

fuiyiUs Ginird, Nord Amer. Moiiatst^, is5l (noti (toodsir, sp ) 

Metkdm hn tea Loidy, I’rocoedinifs Aoadeiny NaturHl Si’icntjos of Plnludolpbi.i, vol 
V, p. IS.’iI, (young); Vorrlll, Invertebrate Annuals of Vmoyurd Sound, p 
3.10 10301, 1873, (young), tu>rt (\ Uictem Uubroulii, Mont sp. 

McIntosh. 

fMitkHia Lizr,ujt ilirard, Proe. Acad. Nat Scl Philad., vol. vi, p 300, 185^. 

}Mc4hit myt'KrS f^idy, Marine hivortebfifte Fauna of Rhode Islund and New Jersey, 
p. 11 (143), Vorrill, Invertebrate Aidinalsof Vinoyard HoumI, p. 33r» [03(>|, 

laiite vu, figures DC, UGa. 

PI.ATK XXXV, ViOUKKS I, la; CLATK XXXVl, FIOUHK ‘J ; CLAI 

XXXVII, KKiUHKH I, la, \b \ PLATK XXXIX, FKIDRKS 19, 20, 21. 

Boily flat, large and very long when full grown, Sometiiui's beeone 
ing fifteen to twenty feet long and upwards of an imdi ii» breadth, 
very contractile and changeable in length, breadth, and form. 
While swimming the body is turned up edgewise and thrown into 
many undulations and the motion resembles that of an tH‘l, hut is 
less rapid. The anterior [)art of the body for some distan(je'ba<*k of 
the head is, in usual extension, narrower and thicker than the rest, 
with the margins rounded ; the body then expandsl^ather rapidly 
in breadth and at the same time becomes more fiatteued while tin* 
margins become thiii^aiid pale, and throughout the rest of its length 
the body continues thin and flat, gradually decreasing in breadtli 
and thickness toward the posterior end, which is usually obtuse*, or 
slightly eumrginate, but occasionally, or when perfect, terminates in 
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a fllendor aual pajulla^. The posterior end is, however, seldom seen 
entire, owing to its extreme fragility and its Umdeiiey to disrupt it¬ 
self when irritated. When disturbed the middle region of the body 
often contracts, while the anterior becomes thick and swollen. 

The increase in breadth of the body and enlargement of the mar¬ 
ginal regions marks the commencement of the crt)wded lateral lobes 
of the stomach and the genital organs, which can usually be seen 
through the translucent integuments ; the ea^ical 1oIh?s of the intes¬ 
tine usually appear as closely arranged, transverse, oblong spots, 
forming a regular tow along each side, from their commeneemeut 
nearly to the posterioi end of the body, and usually ha\ing a slight¬ 
ly darl^er or more brownish tint than the central and marginal 
n^gions. The ca^cal appendages, when seen from abr>ve or below, 
usually appear as simple, narrow, but often forked, and closely ar¬ 
ranged lobes, but when examined in sagittal sections they are most 
ly b>bed and forked horizontally. The genital organs are closely 
crowded between tlie ejecjal pouches of the stomach, distalJy. 

The head is evoeediiigly changeable in sha]>c, a(*cording to its 
state of contraction or expansion, but is usually narrower ami tliinncr 
tlian the adjacent part of the body. In full extetision it is usually 
bnuul spear-shaped or rhomboidal, and more or less )>oi*iterl at the 
apex, while marked lateral constrictions separate it posteriorly from 
the body, but in another moment it may contract to a hroa<l roundisl 
form, or it may even become deeply cinarginate in front, with 
rounded lateral lobes, or it may change to a Very narrow and elon¬ 
gated form with a sharp point. Ocelli arc wanting. ^ 

The lateral cephalic slits are large and deep, extending the entire 
length of the head, and running forward close to and a'little above 
the proboscis-pore, those of opposite sides not uniting together ex¬ 
cept by a very shallow furrow ; they do not join the probosois-porc, 
so that the snout is not fourdoliod at tip, as in some allied species. 
"JHmir margins are thin and mobile, often undulated or curled back 
so as to open the slits widely and expose the deep posterior pits, 
winch, in life, arc dull red within. Probos<ns-porc large, terminal or 
Kubtcrminal. 

Mmjth veryJarge, but variable in form as the head varies in 
shape, most fr^uently appearing as a long, narrow oval or oblong 
slit, its anterior end opposite the posterior ends Of the lateral silts. 

I^robosois exceedingly long, slender, round,. whitish, and nearly 
smooth. When the worm is placed in alcohol or other irritating 
fluid the probosois is usually ejected entirely without eversion (PI. 
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XXXV, fig. la); in largo spocimoiis il in four foot oi Hior(3 long, and 3 
or 4^”'“ in diainetor at tho largo end. 

(’olor of small and tnodorat(‘-Hir.od specirnons is IransluciMit milk* 
white, (•roaTn-<‘olor, pale fiosh-oolor, and oooasionally ]^al<• Halmon oi 
pale pink, with tin* margins palor and rnoro translufont ; larger indi¬ 
viduals are gonorally doopiM* fiosli-oolor, oreain-oolor, light salmon or 
oohor yellow, and oooiisionaily dull gray ; the eioeal ap[>ondagos of the 
intostine and the Te])roduetivo organs appear as a mon* opaque 
yellowish or jnile brownish hand along eaeh side, near the pale 
margins ; I lie lateral nm ve-ii unks an* reddish. 

Length of ordinary adult sjieoimens, in extension, 50(1 to 1200"”“; 
breadth in middle 15 to 22’”*''; some speeimens are more than double 
these si/a'S. 

(^>rnmon, burrowing both in sand and mud at and above low- 
water mark, and in shallow water 4lown to several lathoms in depth, 
from Florida to JVIassaehusetts Hay, ami loeallv found on the eoast 
of Maine. 

It is particularly abumlant near low-water mark on tin* sh(*ltered 
sandy slum's of the New Jers(3y estuaries ; Long Island Sound ; Buz¬ 
zard’s Bay; Vineyanl Sound ; Lape (’od ; and at Annisquatn, Mass,, 
north of (\ape Ann T have taken a number ol well grown examples 
at Quabog Hay, on the eoast ot Maine, where it is associated witli a 
colony of other sonthern species, I have not found it in the Hay ol 
Fundy, where it is replaced liy a closely allied arctic spi^eies (C. 
ftCinit(H), Its houtbern range is not w(*ll <ietermined, but 1 have S(‘en 
specimen^ from Fort Macon, North (’aroliiia, and others from St. 
Augustine, Fla., ami ('barleston, S. (\, (W. R, C^)e). 

The largest specimen hitherto obtaincil 1 personally dug from the 
sand at low-water mark at (ln*at Egg Harbor, N. April, lb72. 
This one, when extended, was 22 feet long and nearly an ineli in 
breadth, in the middle. It could contract, however, to less than 3 
feel "M length, becoming, at the same time, much broad<*r, thicker, 
and firmer, This gigantic specimen is, apparently, the most bulky 
nemertean that has over been described, though species of Lhieun 
far exceed it in length. 

When preserved in alcohol it contracts very firmly and shows very 
plainly the contrast hetw'Oen the form of the anlertor and middle 
regions of the body, the latter being decidedly fiat with tlunner mar¬ 
gins, The head takes various shapes. 

In al^hoUc specimens the mouth is usually large and open. 
Sometimes numerous small whitish papilla^, probably containing the 
TttANB OOUK. AcM). VoU VUl. 57 JINIO, 1802 
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genital pores, can be seen a abort distance from the margin, both 
above and below ; Hometirnes there are several in each transverse 
row ; at other times only two or three arc visible. 

In transverse sections the great thickening of the interior longitu¬ 
dinal imiscnlar layer in the marginal areas is strongly marked. (Pk 
XXXIX, figure in.) 

The earliest name of this Bpe(‘ies that can be retained is ap|)arently 
(\ laefens (L(‘idy), which was given to the white specimens that 
T now^ regard as the young of this species. 1 have ad(»pted this 
name for the sfiecics, notwithstanding that JJha an lactate (Mont.) 
Meintosh is now referred to Cerfd^ratidun by Hnbreebf. '^I'hat the 
latter belongs to Cerehratulun^ as here defiiu‘d, I do not think [»os- 
fliblc. 

A large spoeies (C. Pocohontan) from Charelston, S 0, \ery 
briefiy deserib^'d b;y Giraid under the name of Meokflia Porokonfan* 
appears to be very similar to our species in size (3 feet long), form, and 
eolor, but lu» states that the snout is split vertically [by the prohoseis- 
pore], indicating that the cephalic slits Join the proboscis-pore in front, 
so that the snout, as he states, is four-lobed at the tip, which is not the 
cas4^ in our species. C. from the same place, deseribed in 

few wofds, at tbe same time (op. eit. ]> ^107), agrees with our species 
in respect to the color, snout, and slits, and may be identical with it. 

iu strioleata (LeadiS sfnoknta (lirard, loc. cit.) also from Charles¬ 
ton, appears to b<* a typical Cei'ehratvfun^ bnt it is a very distinetly 
marked species, having a pink body, longitudinally stiified, and with 
dark longitudinal blotches on the head; margins pale; U*ngth six 
inches ; no ocelli. 

Oerebratulus Leidyi Vsrriu 

rosm l^idy, Proo Acad Kat Bci Philad, vot v, p 244, 1S51, Veinfi, 
Invert of Vineyani Hound, «tc., pp S86, [8301 1873. 

f Rrmena mhnh Oirord, Proc. Acad Nat 8ci. Philad , vol vl, p 3Ct5, 1854 

Cert^ht oMihiS Vorx\\\ Chock List Invert, p 12, 1870, C Ph ) 

Htibrechi) 

PLATIC xxxvni, FIOIJBKS 2, 20, 

Body elongated, rather slender in extension, rounded in the <eso* 
pbageal region,'decidedly flattened and wider farther back, but not 
so much MO as in V. kictms and allied species, nor do the margins l>e- 
come SO broad and thin. Oaudal papilla of moderate length, slender, 
white, often absent, owing to injury. 

*ppoo Acad Nat 8<’ie»oas, Phllad, vol vi, p 866, 181^4 
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Head veimiilo, in oxtousioa deoidotlly lon^ and inirrow, often nar¬ 
rower than the body, regularly tapen»d to tlie aeule tij>. 

Mouth large, elongated, with nlightly erenulaled whitt* liph ; iIk 
anterior end in about oppowite the j)OHterior ends of tlie lateuil MlitH. 

Lateral eephalie alits long and deep, with thin, tranblu(‘en< mar- 
giiiH, often ourvod baek ho as to hIiow tliu large interior eavity ; in 
front they run very elowe to the proboHcin-pore, wdiieli, in eontra(‘ 
tion» appi'urs an a Hub-fermiiml vertical nlit. l^robosein vtu v long and 
HlendcT, pale ]»ink in color. No ocelli. Cephalic ganglions large, 
showing through the integument as <lark reil spots. 

('olor of body dull red, or roseVoIor, or pah* purplish, somewhat 
lighter beneath; usually with a lighter colored median line, and a 
red s[)ot in llu* head corresponding to the ganglions ; front of head 
and mouth area whitish; the closely arranged cjccal ]oIm*k of the in> 
testinc otien show through the integument, especially beneath, as 
a pale brown band along i‘acli side. TIi(‘He ca*cal appendages are nn- 
inerons, and many of them are divided into two or titree lol^es dis- 
tally. 

Very <‘oiuinon, burrowing in sand near low-water mark, from New 
deisey to ('a[»e Ann, Mass. It is abundant near New Ilavc'n, Conti.; 
Thimble Islands and Noank, Conn.; Newport, R. I.; and Wood’s 
I (oil, Mass. 

^’his is a nion* strictly littoral sjiccics than tin* jircet'ding It sel 
doin oc<*iirs mnch below low-watermark. I’lic mucus that it secretes 
is more tcni<‘ions than that <d’ most sp(*eies, so that ca[»tivc specimens 
oficn cover themselves quickly with adherent sand. 

This spt'eies is generally found associate^! witli i\ //s, from 
whi< 5 h it can easily be distinguished by its decidedly red color, ami 
its narrower and more slender body, without the very thm maigins. 
It is also a more slugglbh species and seldom swims freeh. It is 
prone to break itself in fragments w'hen captured. 

It is unfortunate that the name which applies so well to 

(his hj>ecies, cannot be retained on account of the much l ailim* namc<l 
Mediterranean species. I have, therefore, given it a new name in 
honor of l^rofossor Leidy, wdio first described it. 

It is quite probable, however, that V. rubra { — Jienieria rubra 
Girard, op. cit., p. 360, 1864) is identical with (his species. Girard’s 
description is too brief and indefinite* to det(‘rminc this question. 
He de8cril)es O. rubra, as uniform brick-red, paler bciu*ath, and as 
lai^kiwg oyes; length 6 to 6 inches. liri form was nearly as in the 
present species. It was from Charleston, 8. on sand-fiats at Fort 
Johnson, 
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Cerebratulus fuscus (Kabr) \ornii 

Planatw/tds<a Kabr , Fauna Cfrotdandk.n p i24, 1780 

Mnkdia oUva<*(i KatliFe, Beitrage zur Fiunu Norwogou«, p 324^ 1843 {ftom Acta 
Akad Tiwa lxK)p raiol Nut Our, vol xv J84 1) 

Stq)nit4tna paqtlis Ann Nat Hiat^vol xv p H87, pi.‘20, OgH 1 and 2, 

1846 

MciLfha stipi nttma Hyatuiua Holm , vot i p ’20(>, 1860 

fiaqili’i \>ii\y&'\\ I'ow Ooal vol ii p 65, plK (» 7, uud 7 (Ai'^) 185 1 
AM.dia sfiitfhtann Li\\L\\^>x\i Ar'IiIv fui Naturgoa ii, p 187, 1H50 
Ki fKU^iliH (Jatuloguo Hni Muh p 28, 1885 

(^e)t*h)ahihis aaqulatuh ^Uiwimh Hrihsli AriiiolidH, }rtirt i NiinorPniua p 105, 1873, 
i\ftbnftulw{t)^^ uudotor (u)\eridl ou h vert Aniiu of Vitie>aid Sound, 

p no [030], 1874 

( Vi tibt ahdm IfOrgiUs (V) 1( na^ u, op <d, p 85, 1878 
fVnb;(Utd?Jif (Ntrn) Jtnwiu, op dt p 07, ]>! H, Hgs H 22 

Ctidnatula^ tusieHunA Ijoviuacu, Bidrag til kund'ikab oni Oioulumla Tuibelltvno- 
fuuna, p 40 1202J, 1870. 

I'lAilfi XXVVIl, i K.llUKH 2 i(> 2<* 

Body largo, Htoiit, rounded for a conHideralde di8(an<’e b.u’k <»(* the 
head, and thonco broad and niutsh flattened to the pontenor tuid, the 
edg 08 thill and uHuuIIy jule in eolor. Head vciy ehangoable in 
form, ofUui broad laiioe-Hhaped, with acute Hiiout, changing (jiiiekly 
to ovate, rounded, or even emaiginate foniiH. Oeelli wanting. 
Mouth large, oblong. (Vphalio «lits large and deep, model ately 
long; they do not meet in front, iior run into the probogeis^pore, 
but lie in a highei plane Anal eirruB slender, easily detitehed. 

(Vlor, above, dull ash-gray, givenish gray, slate-color, elay-color, 
grayish olive, <ir dirty brown, paler below, and with paler margins, 
within whitdi, on each side, a red lme,showiiig through thointegumentj 
marks the position of the large lateral nerves. Sometimes the back is 
mottled with lighter, and darker gray or slate ; mouth surrounded by 
white, reddisii at th^ anterior angle. 

Length uj) to two feet or more. A s|XH3imen taken at Todd’s 
Head, Eastport, Mo., under stones at low'^wator, Aug. 10, 18'70, 
measured in length, when moderately extended ; breadth, in 

middle, 12 to but it could contract to less than 100“**^ in 

length. 

This is a northern and arctic species, t have taken it at Halifax, 
N, 8,; Grand Menan, N. B.; Eastport, Me., under stones and in 
sand and gravel near low wat<jr mark, and beyond in shallow water 
to 20 fathoms or more. Houth of Capo (>od it oc^curs in 15 to 45 
fathoms on bottoms of sand and mud in the cold areas swept by the 
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arctic current, as off Gay Head, in 19 fathonis, and off Block Island, 
In 29 fathoms. It is also found on the coasts of Greenland, northern 
Europe, and Scotland. 

This spe(*ies usually lives in burrows under stones, in muddy or 
sarnly jdaces, at and below low-water mark, but when di8turl>ed it 
swims readily and rapidly with vigorous eel-like undulations of the 
posterior flattened portioji of its body, whic*h is carried with the 
greater diameter veitical while swimming. In this habit it agr(‘eh 
with (J. factem and Hev<‘ral other large speci(^s, l)ut it is, perhaj>s, 
more acti\e and more vigorous than (\ laHeos^ and somewhat less 
liable t(> disru[)t its body when c(^>tured. T-iike (], iactem it is oc¬ 
casionally taken at night in surface nets, showing that it is nocturnal 
in its habits and voluntarily leaves its burroAis and Hwdnis free at 
the surfa<^e. 

After long preservation in alcohol the slate-i'olor ot the body and 
the white margins are ofU*n distinctly visible. In some alcoholic 
specimens the small and slender anal papilla is still pri‘Kcrv<‘d, but it is 
so fragile that it is generally lost during capture or in the violent 
contractions caused by the alcohol. 

Our species is probably identical with tlu^ Europ(*aii spt'cies 
name<l (\ angnlutuH by McIntosh, who supposi^d his sfiecies to In* 
the Planarki angnlata of Fabricius (Fauna Gronlandica). The 
latter is, however, our Aruphiporus angidatus^ as stated on a former 
page. 

Formerly'** I su[»posed tliat the Greeiilaml species named Planaria 
fmca by Fabricius might be the brown variety of Lineion vir}(fU^ 
but a more careful study of his description, in whi(‘h the absence of 
ocelli, the presence of lateral cephalic slits, the rounded form of the 
anterior, and the distinctly flattened form of the posterior jiart of tin* 
body are mentioned, has convinced me that the speeies he had in 
hand w^as the common dark-colored, large, northern (Vrednffu/as, 
which has received many later names. His statement that it lives 
in sand on the shores contirrns this view. Moreover, this same CVrc* 
bratuluji has been recently recorded from the Greenland coast and 
Inferred to the Fabriciau speeies by Levinsen, as quoted ubovi*. He, 
however, adopts the later emended form of the name, (piite unneces¬ 
sarily it seems to me. Hence I have restored the original name, first 
given by Fabricius to this spooies. 


* Proc. CJ S. Nat Mus, vol, U, p. 185, 1879 
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Cerebratulus luridus v«mii. 

MeckfAia ttmda Vernll, Report oti Invert of Vioeyard Bound, etc, p. 38G (G30], 
187J. 

IvridM Vernll, ("heok Lmt Invert, p 12, 1B79 
PLATK XXXVI, KIGUllK 3 ; FIJITK XXXVII, FIGUUK 3. 

Body lar^o, ratlier wtout, very changeable in form, broad, Hal, 
thin pOHteriorly, where the lateral and reproductive orgaiiH are 

developed ; thene diminiah anteriorly and do not extend forward 
into the narrower, rounder, and thicker ]»ortion which occupicN 
nearly one-fourth tlu‘ whole length. Head very changeable, often 
separated from tlit^ body by a coiiKtriction ; in exjmiiHion often 
»pade-«haped, obtuHC, or pointed. Lateral cej)hali(* Hlit« very long and 
<le6p ; in front they are connected together by a shallow furrow, 
above the proboseis-pore. Mouth large, usually in the form of a 
long slot, cornnumcing about opposite the posterior end of the Julcnil 
slits. Proboseis long and slender. C'audal papilla small, slendei, 
acute. 

Color reddish brown to dark olive-brown, ehocolate-color, or 
purplish browui, darkest antc^riorly, and with ]>ulo margins ; the 
ca»cal lobes of the intestine show through the integument as dull 
brownish or ocher-yellow transverse bars ; usually there is a brown 
or reddish median dorsal line, and a pale ventral lim^ 8ome dark 
spe<'imens are marked with several narrow lighter reddish or pur¬ 
plish longitudinal lines. Young specimens are usually rcddisli brown 
or liver-brown with paler snouts. 

Length 150 to breadth 8 to Described from life, 

(No. 723). 

Off Gay Head, 19 falboinw, soft mud, 1871 ; off Buzzard’s Bay, 25 
fathoms ; and off Block Island, 99 fathoms, sandy mud, 1871 ; (?aseo 
Bay, 10 to 68 fathoms, 1873 ; Massachufsetts Bay, in many lo(*alities, 
1877, 1878, 1879, in 10 to 100 fathoms; Bay of Fundy ; off Hali¬ 
fax, N. S., etc., common ; off Martha’s Vineyard, 192 fathoms, 1HH3. 
Numerous specimens of various sixes from 1 to h indies long were 
taken in Cape Cod Bay, in 16 to 21 fathoms, soft mud, Aug. 89, 1879, 
The larger ones wore tilled with eggs. 
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t)<>UBTFUL SPKOlKrt, 

CerebratUlUR medullatus Hiibrtjcht, Voya^o of the Olmilenger, vol xix, 

pp. :i9, 50, pi. Jfi, tig 10 ; pi. xii, flgH. 0, 10, 1H18. 

PLATK XXXIX, FiaUBK 17. 

This was destsrihed from a fraj^iiient, without head or 

tail. It is said, however, to differ from otlier Bj>eoies in tlio structure 
of tlie body-wall, which is tliinner than usual. 

The inner )aflandular layer of the intcpunent and the inner base¬ 
ment membrane are wanting, as distinct layers, so that the outer 
glandular layer and its basement layer are in contact with t]u» outer- 
longitudinal nniHCular layer. The median dorsal nerve, or lU'rvoiis 
thickening, is also unusually large and distiiu't, being from one 
third to one-fourth as thick as the core of the lateral nerve-trunks. 

Off Nova S<*otia, in h 5 fathoms. 

This species is probably not a OerehrafutaA^ as here defined, but 
more likely belongs to Linens or and perha])s to som(‘ 

of the s[n*cies described above. 

Sub9rder II, aYMNOCEPHALA. 

ffoh<’f>$thahi PicHuig, IH50, non MiUl, 1835 

(liOnnoi^ephoUdw KefforsU'in, Zc’itsch fur wiss Zoo)., xli, isn? 

AiiO}il(i (pa? 9 ) MclntoHli, NcniGrtcanH, p 20H. 

PafwonfJOf-i fini liubrecht; (JnniH. 

Paicvoncmfrtea Ilubreoht, Vo.v Omllengor, xix, p 5, 1887 

PaUnomt t Una Lung, Toxt-Uook of Comparative Anal., p. 178, ISbl. 

H<»ad without lateral slits, but sometimes having shallow trans-^ 
verse or obli<(ue fossae connected with small, ciliated (olfactory) 
pouches or ducts hvadiug to the posterior ganglions ; sometimes dcs- 
titutc of both fossae and ciliated ducts. Mouth distiiu't, situated 
back of the ganglions. , 

Proboscis long and slender, more simple in structure than in the 
Uhagadocepbala. Usually only two (lateral) longitudinal blood 
vessels are ]»resent. 

Ocelli often numerous, variously arranged, sometimes wanting. 

Lateral nerve trunks sometimes situated between the basal layer 
of the cutis and the external circular muscular layer; sometimes 
outside of the longitudinal muscular layer; and sometimes in the 
midst of the mustmlar layer of the body-wall; usually eonneeted 
with a continuous nervous plexus. 
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In the ela«»ification adopted by Hubrecht and Hcveral other 
writers this group and the Rhagadocephaia (or Schizonertina) are 
both raised to the same rank as the Knopla, To me they appear to 
be of sulwdinale value, as here indicated. 

The species are all marine, and, so far as known, none of them 
undergo a marked inetanaorphosis. 

Family, CRPHAnoTHRiOTn^ McIntosh, Nemerteans, p. 208. 

Body slender. Head elongated. Superior ganglions and com- 
misHure situated decidedl} in front of inferior ones. C^‘]d)alie fossa* 
and y)itH wanting. Ocelli usually few or absent ; sometimes numer¬ 
ous. Two longitudinal blood vchhcIs. 

Cephalothrix CErstod, Kroyer’s Tjdsa, iv, p 1R44. 

A’iUmnia ("Frtst^d Kroner’s Tidss , tv, p. r»'?4, IR44 0 McIntosh) 

Body slender, terete or nearly ho. Head terete, much elongated, 
tapering to a point in exteuHion. Mouth small, situated far back. 

Cephalothrix linearis (Rathke) CEtstod 

Phnaua hnearis Jens llathko, Sknvter «f Nftturhi«t KelsU, vol v, p 84, lab l, 
dg n, IW 

‘^choHlon, Zoed Jour, vol Iv, p 50, 1829 (t McIntosh) 

{Biirlmift) i'iififronB 7^ool and Hot, vol i, p 538, pi xvtn, 

tigs 4 and 5, 1837 (t Mclntoslt) 

Oephahthnjr hnearu (Ersted, Entw Plattw, p 82 (note under () upra), 1844 (t 
Mointosli). 

Vfphahthrix bioc^htn (Rrsted, Kroyer’a Nat Tidss., vol iv, p 573, 1844 (t Me 
fniosli) 

Asiemim dolmston, Oatalogwe Brit Mu», p 19, I8r>5 

Cfphalothrir Mclntoshi Kept Brit Assoc., 1807, Trana. 8ect, p 92, 1807 

(VphalothrLr hnen^ts McIntosh, British Annelids, Part I, NinnerteaiiB, p 209, pi iv, 
figs 1 and 5, pi fig. 16; pi txt, figs. 2, 9, 13; pi xxni, figs, 12 to 10, 

1873 

# 

Plate xxwj^ fiucrkb 4, 5; plate xxxrx, ruumBS 10 to 13, 14, 15. 

Body small, nearly tA^rtde, changeable; in extension vcryslender, 
elongated, often linear or hair-like, frequently coiled in a close spiral 
form, UHually rather thickest in the middle and tapered both ways, 
but often wdth the posterior end thicker and obtuse. Head very 
long and round, in full extension tapering to a slender sharp tip, in 
contraction often circularly wrinkled ; usually, in mature specimens, 
without distinct ocelli; sometimes dark specks of pigment, irregu¬ 
larly arranged, resemble imperfect ocelli Young examples usually 
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have a pair of <listinot ocelli. No cephalic alitN nor fonaan. Mouth 
Hituated far hack from the nuout; and iinually with slightly 
prominent lipH. 

Color pale yellow, fl(‘sh'Color, or cream-color, varying to pale 
Halmon and greenish \vhit<‘, often with the anterior region deeper 
salmon or reddish, or with a median red line ; sometimes tlie poste¬ 
rior part of body is bright salmon ; the hea<l and anterior port-ions 
of body often show a whitish or drab me«*ian lino, due to the pro¬ 
boscis ; lowxn* Htflrface paler than the upjK*r. Proboscis very long 
and slender ; when exerted, covered with slender acute papillae 

Length /50 to 75"'*" ; diameter *5 to 1"“". 

Long Island Sound to Nova Seotia, at many localities, between 
tides under stones and in sand. Noank, (^onn. ; Newport, R. 1. ; 
Wood’s Holl, Mass. ; Portland, Me. ; East port, Me. ; Halifax, N. 8., 
etc. Also common on the* nortlMOMi coasts of Europe. 

This species often occurs gregariouhly, many individuals being 
intricately coiled up togetlu*!’ in a mass, often mingled with nunier- 
OUH pale young ones, of various si/ies, 


Family, CAUiNKrjJi) ic McIntosh. 

Body eIongat(Ml, roundish, decreasing backward. Head l^roader 
than body, obtuse antc^riorly. Mouth small, not far back. Cephalic 
shallow fossa* and olfactory sacs present. Ocelli oft(*n Avanting. 


Cstrininu Voy nimllcuKcr, V(»l XK, p 

‘‘Closely allied to Can’nctia^ from wdii<5h it differs in the presence 
of a distinct posterior brain lobe, situated with the rest of the brain 
and nervc-steina in the integument, outside of the body imiseulature. 
A ciliated canal penetrates into this posterior brain lobe.” 

CariXXlnei grata Unbreclu. op. nt, pi i, Ugs I H; plates 11, 111, IV, pi VI, figs 
l~3; pi XI, figs. !, 2. 

This species is known only from two alcoliolic specimens, which 
were very fully studied anatomically. 

Off the East Coast of the IT. 8. States in 1240 and 1340 fathoms. 


Trans. Ookn. Acad, You VI11. 


58 


Dine., 1892. 
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Order III, BDELLOMORPHA. 

Body short, stout, flattened, and looch-like in appearance, with a 
large rounded sucker or acetabulum at the posterior end, as in the 
leeches. Head indistinct. No ocelli. Anterior end emarginate, 
with neither lateral slits nor grooves. Mouth at the bottom of the 
anterior emargination. 

Proboscis seldom protruded in captivity, small, slender, unarmo<l, 
but with a small special bulb and sac in the middle region ; probos¬ 
cis-pore close to the mouth, in the anterior notch. 

Intestine not lobuiated, slender, convoluted, longer than the 
body ; anus at the base of the sucker. Reproductive organs volum¬ 
inous, filling the larger part of the body. A median dorsal and two 
lateral blood-vessels, with numerous branches. 

Muscular walls of the body consist of an external circular, and an 
internal longitudinal layer. Lateral nerve-trunks are not included 
in the muscular layers ; they are united by a posterior commissure. 

This singular group is united to thi‘ Eno[)la by some writers, 
mainly on account of the nidimentary bulb and aac^in the proboscis, 
which certainly indicate some relationship. The simple, eonvolutod 
intestine and other jteculiar features apjmar to me of ordinal value. 

Family, MALAi’oBOfiLUDJi Sem])er, 

Characters not distinguishable from those of the sub-order. 

Malacobdella niainviUc. 

Did. 8ci. Nat., vol, xlvi, p. 270; Blanohard, Ann. des sci. nat., aer. 3, vol. iv, p. 
364,1B45; op. dt., viii, p. H2, IH47; op. nt., vol. xii, pp. 267-270, pi. 5, 1840, anatomy. 

PhylUnr Okon, 1815; (iirm Abilg, 1790). 

This is the only genus of the order known. Therefore the generic 
characters are not distinguishable from those of the order. 

Malacobdella obesa Verriii. 

Report on Invert, of Vineyanl Sound, oto., pp. 458 (164) auU 625 [331], pi, 
xvm, ag. 90, 1873. 

WOiJIVGCT, No. 9. 

Body stout, broad, thick, convex above, flat below, broadest near 
the posterior end, narrowing somewhat antt^riorly ; the front end is 
broadly rounded, with a median vertical slit, in which the mouth is 
situated. Acetabulum large, rounded, about as broad as the body. 
Intestine convoluted posteriorly, visible through the integument. 
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Between the intestine and lateral marf^ins, espooially posteriorly, the 
skin is covered with small stellate spots, looking like openings, 
around which are large jmmbers of small round reprodiujtive vesi¬ 
cles. Color yellowish white. Length, .50 to 40"""; bre.adth, 12 to 

Whole coast of New Kngl.and ; abundant in Maasachusotts Bay- 

Parasitic in the branchial eiivity of the long clam {Mtja arenuria). 

This spc'cies is closely related to M. ffroHna of Europe, and may 
prove to b(‘ identical with it. Tin* latter t»ecnrs mostly in Alija 
trnnenta and Vij^irina hlaudica. 



tijf. S MtifanohiO'Nfi nlu-sti view, iijit 4izt‘ 

Malacobdella mercenaria Vcniii 

Miihwohriflh (/coxvi/ [.oiily, I'roc Acul N.it S'lencos I'liiliul., \ol. v, p ‘J()9 (iioii 
Hlainvillo) 

Mahirohthihi mf'Mfnamt Vcrrill, IJpport on Invert of ViTio}ciKl Siiund cic, pp 
458 [1<M) niicl 025 |331]. 187.) 

Plate \\\(\, phi hue 20. 

Body, in exteiiHion, olon^ated, oblong', with noarly parallel Hides, 
or tajKndnj:^ slightly anteriorly; anterior end broad, obtusely 
rounded, emarginate in the center, but not d<‘eply fissured. In con¬ 
traction the body is broa<ler posteriorly. Dorsal surface a little 
convex ; lower side flat. Acetabulum round, rather small, almut 
half the diameter of tlic body in tin* contracted state, but n(‘arly as 
broad when the body is fully extended. Tlie intestine shows 
through the integument distinctly ; it is slender, and makes about 
seven turns or folds. Color pale yellow, with minute white specks 
beneath and on the up)»cr surface anteriorly, giving it a hoary ap¬ 
pearance ; middle of th(‘ dorsal surface irregularly marked with 
flake-white ; laterally reticulated with fine white lines. 

Length in extension, ; breadth, ; in ]>artial contraction, 
long ; 5 to 6"^’“ wide. 

New Haven, parasitic in the branchial cavity of the round clam 
{Vetms merce7iarta)j October, 1871. Philadelphia, in the same 
«[iecies of clam (Leidy) 
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Addenda to the Enodla. 

I take this opportunity to deHcrilx* two very remarkable new formH 
of pelagic nemerteanB, of wbicb st^veral Bpecimeris were takcTi by 
the U. S. Fish ComrnibBion St(‘aTuer Albatross, in the region of the 
Gulf Stream. Whether they occurred at the surface or near the 
bottom I am unable to say, but their form and structure is eminently 
adapted to a purely pelagic mode of life. In form they somewhat 
recall Sagittay though they are much larger and stouter. The in¬ 
ternal structure is, however, entirely iiemertean, and not very diff(*r- 
ent from that of the typi<‘a] Enopla. In that group, however, they 
bhould form at least a distinct family {Nectonnnerti(i(^). They also 
have some affinity with Petagoncmertesy but diflVi from that genus 
widely in form, as well as in having a distinct head and caudal fin, 
lateral cirriform organs in one Hpe<*ies, etc. The latter, moreov(*r, 
has long, much subdivided intestinal diwrticula, which is not the 
case with our new genera. The resemblance in the structure of the 
muscular walls of the body and the nervous system is quite raaiked. 

Several forms occur among the few specimens of KectoitemertiiJn 
hitherto obtained. Sumo of them are entirely de^Ktute of the lat¬ 
eral arras or cirri of the neck, which in others arc large and long 
and give them a very striking appearance. But as small specimens 
of Neetone7nerte3 occur in which the lateral cirri are of small si/.e, 
it is probable that they would be entirely absent in still smaller 
specimens of that genus. Tn the second genus {/Igolonetmrfei) 
they are probably never developed. 

Although I have prepared many mieroscojnc sections of two 
specimens of Neetof^emertes of different ages, I have not yet had 
sufficient opportunity to work out several important parts of their 
anatomy,—especially the structure of the brain and oeii/ain special 
organs in the head, supposed to be sensory. But since there is, at 
this time, no opportunity to illustrate the <lptails of the anatomy, 
I propose to describe here only the more prominent features, reserv¬ 
ing details for another occaKion. 

Famil}, NECTOKFidEKTUf.E Verrill. 

Body with highly muscular striated walls, adapted for swimming 
actively, elongated, more or less ffattened, and with a differentiated, 
muscular caudal fin ; the dorsal and ventral surfaces are similar. 

Proboscis with a distinct bulb and sac. Mouth far forward, close 
to the proboscis-pore. Intestine straight, with large lateral pouches, 
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which are often bilobcd ; anus at the posterior end of the caudal fin. 
Lateral nerves large, not included in the muscular walls of the 
body, united posteriorly. A median dorsal, and two lateral blood¬ 
vessels are well developed. 

Muscular walls of the body are composed mainly of a thin, outer, 
cinmlar layer and a thicker inner, longitudinal muscular layer, in 
which the fibers are arranged in distinct bundles, except in the thin¬ 
ner marginal regions. A pair of long, muscular, cirriform appcui- 
dages is developed from the sides of the nuchal region in one genus.^ 


Nectonemertes, pm mv 

Body deci<ledly flattened and with thin borders along the sides ; 
eandal tin nsually broadest at the end and sometimes bilobed. Head 
separati'd from the body by a m(»re or less distinct neck-like portion. 
Lateral <'irriform appendages project from the neck or posterior part 
of the head, in the adult. Mouth near the front of tlie head, just 
below tin* terminal proboscis-pore. 

Hroboscis lonjg, slender, with a small bulb and sac ; its sheath ex¬ 
tends nearly to the posterior end of body. Lateral lobes of the 
intestine exist nearly to the end of the intestine, even into the cau¬ 
dal tin. 

Special souse organs,* imbedded in the integument of the lower 
side of the head, form a cluster on each side, their ends projecting 
as small papilla*. Eyes of the ordinary type are, apparently, want¬ 
ing. Probably the species are transparent in lif(3 and swim activtdy, 
like Satjittu, 

Nectonemertes mirabilis Vomii, up nov 

riATK xvxvnr, ckuiki i 

Description of the adult: Size large, up to 2 inches or more in 
length. Body rather elongated, decidedlj flattened and uith 
abruptly thinner marginal regions, smooth, with the walls sonn^what 
translucent, longitudinally and transversedy striated, elastic ; in the 
middle region of the bo<ly the sides are nearly paralh*!; posteriorly 
it narrows rather rapidly to the base of the tail, and at this place, in 
some examples, the thin margin of the body forms a sort of fin or 
thin rounded lobe on each side. 

^ The precise usfciire of fhoHO o/gftUK has not been asr'ort )»nt jo piob- 
ftbly special aanso organs. 
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The tail gradually thins out to the end and at the same time in- 
crcasoK in w^idtli by the development of the thin marginal regions, 
thus forming a true caudal fin, in form somewhat like that of a fish. 
Its posterior margin is emarginatt* in the largest specimens, with a 
distinct notch in the middle, where the anus is situated, but in other 
specimens it is truncate. The integument of the tail shows strong 
longitudinal muscular fibers toward its base, while tlie edges are thin 
and delicate. 

The head is ovate in form, narrowest, but obtuse, in front, consid¬ 
erably fiatfened, and usually separated from th(* body by a distinetly 
narrowiU' neck. From tlic back part of the head, or commencement 
of the neck, a long, tapering <‘irruH arises on each side. 'J'he ciiri 
have a thick, roundish, muscular base from which they ta})er gradu¬ 
ally to the long, slender, lash-like, often eoiled tip. '^I'hese organs 
seem to be mere extensions of the musciilar walls of the body and 
are not hollow. 

On the ventral surface of the head and occupying a large ovate 
l>atch on each side, tliere is a group of small acute papilla*, pro¬ 
jecting slightly above the surface ; they are arranged in three or 
four irregular rows, and are connected beneath the integument with 
pyriform organs which can be seen by transmitted light as opaque 
yellowish bodies. 

The proboscis-sheath is well developed and extends ba(^k nearly to 
the base of the tail, where it U abruptly narrowed to a short muscular 
band that joins the wall of the bo<ly. The jiroboscis is long and 
slender, with a small rounded muscular bulb*** and a small saccular 
organ, much as in ordinary Enopla, though relatively smaller. 
When the proboscis is jiartially protruded, as is the ease in one ex¬ 
ample, it is somewhat clavatc distally and is covered witli small 
papillin. In transverse sections its structure is similar to that of the 
typical Enopla; its internal glandular layer is thick. 

The intestine is large and straight; its lateral pouches are large, 
not much elongated, mostly bilobed distally, those in the tail becom¬ 
ing small and simple. The generative organs, in the form of rather 
large, round or ovate vesicles, occupy the lateral and ventral rogiojts 
of the body-cavity, between and beyond the intestinal pouches. 

In transverse sections the walls of the body are rather thin ; the 
outer layer of circular muscular fibers i» thinner than the inner 

♦I Jmv© been unable to Hud any armature in the only apecimou hitherto prepared 
for thitt purpoae, Jjut the btylots, if they cxiated, may have boon destroyed by the 
acidity of the alcohol hi which it was preaerved 
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layer, which iH made up of lou|yfitudiual fiberB arranged in bundles, 
so that its inner surface, in the sections, is strongly crenulated, or 
deeply furrowed ; from the indentations between these bundles nu¬ 
merous strong vertical bands of muscular fibers extend from the dor¬ 
sal t<T tlie ventral body-walla, between the internal organs. Toward 
the margins the muscular layers thin out rathef abruptly, leaving 
the marginal portions thin and without longitudinal bundles. The 
general structure of the interior of the body-cavity is loose, with 
many spaces in the porous parenchyma, which is feebly developed, 
as compared with that of other iiemerteans. 

The lateral nerve-truuks are very large and (piite interior to the 
muscular layers. They are situated vent rally, some distance from 
the edges, and near the commencement of tlie thiu-walled marginal 
portion of the body. In transverse sections they are elliptical or 
rounded, with an excentric translucent fibrous core along the dorsal 
side, thus giving tlie cellular portion a thick-lunate or reniform shajie. 
TIu* lateral nerves are large' and conspicuous even back to the eandal 
fin, where those of opposite sides unite. 

The median dorsal blood-vessel and the (no lateral blood-vessels 
are well develo[»ed and situated n(*arly as in typical Knopla. The 
lateral blood-vessels are subventral ami only a short distance interior 
to the nerve-trunks. 

'Fhere are no memoranda as to the color of the living specimens. 
All had been ])laced in alcohol when first seen by me. One that had 
been in alcohol only a short time was distinctly salmon, or pale 
orange, in tint ; the otliers had lost all color, if thev had any when 
Jiving. They may have been white or colorless, and v^ere doubtless 
trausluoenl, like many other pelagic creatures. Kveii in alcohol 
some of them show considerable translucency,—nearly as much as 
the larger species of l^ayitta. 

The largest spetumens, when first examined by im*, were aliout ‘J o 
inches long and *o0 wide ; subsequently they have contracted con¬ 
siderably by long presc'rvation in strong alcohol. 

The largest specimen now measures as follows : length ; 
breadth of body 9"'“' ; vertical diameter of body 2’'“" ; length ol 
cirri ; length of head ; breadth of head 6"'"‘ ; breadth 

of caudal tin 

JJefnooptions of immature specimens: A specimen from station 
2076 is smaller and more slender than those described above. It 
has a narrower head and shows scarcely any constriction at the neck. 
The caudal fin is soraewhat elliptical, being widest in tfie middle and 
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truncate at the end. Otherwise it agrees very well with the larger 
specimens. The cirri are, however, relatively shorter, their length 
being scarcely more than the breadth of the body, but they taper to 
slender tips, as do those of the adults. They ai*e directed back¬ 
ward. 

This specimen i#somewhat (uuihlucent in alcohol and the thin, 
marginal bands are very distinct ahmg the sides of the body and in 
the tail fin. The intestinal pouches, proboscis-sheath, and other in¬ 
ternal organs sliow more or less distinctly, cs]K*cially posteriorly. 
In the head there are about 20 sense organs (?) in each lateral 
elust(>r. 

liength 35"”” ; breadth of body 5*”'" ; hmgth of head to base of 
eirri 4“'" ; its breadth 4"’"* ; length of cirri 5'””'. 

Perhaps this may be a male and the larger and flatter specimens 
females. 

A specimen from station 2220 agrees in most resj^ects with the 
fullgrown ones described above, except tlmt it is smaller and has 
short iiuehal cirri. In this the body is relative!} narrower and less 
flatteuod than in the larger examples, but the hea<l, caudal tin, and 
proboscis are nearly as described and figured. The nuchal (urri arc, 
however, short, tapered, blunt, not much longer than half the 
breadth of the head, and stand out rather rigidly from the sides 
of the neck, and nearly at right angles with it. 

This si>ecimen is about 30"‘"‘ long; 7'"’" broad ; caudal fin 8*5"'*" 
broa<i; length of cirri 2*"'". It has been treated with hardening 
reagents for sections, and is therefore strongly Contracted 

A single speoinaen was taken at each of the following l^tations by 
the steamer Albatross : 

Station 2036, N. lat. 52' 40", W. long. 60*^ 2P 40", 1736 fathoms. 
Adult. 

Station 2076, N. lat. 41'' 18' OO", W. long, 66'' 00' 60", 006 fathoms. 
Young with small cirri, 

Station 2229, N. kt. 37'* 8 h' 40", W. long. 78'‘ 10' 30', 1423 fathoms. 
Young with smaU cirri. 

Station 2286, N, lat. 39® 11' 00 ", W. long. 72® 08' 30", 686 fathoms. 
Adult. 

The specimen from Station 2236 is marked as having betm taken 
in the trawbwing». Many of the specimens of other groups, thus 
taken, undoubtedly came from near the bottom, but on the other 
hand, it is easy for any surface species to be taken in the name nets 
while the tra#l is being lowered or when it is being taken in. Con- 
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cerning the other specimens there are no memoranda, bnt from their 
good condition it is mon* pro})able that they were all taken in the 
trawbwings than in tlie trawl itself. 

Hyalonemertes, gen. nov 

Body elongated, fusiform, somewhat fattened^^having no evident 
constriction at the neck, nor marked marginal folds, except in the 
caudal fin. Cirri wanting. Head not differentiated from the nock. 
Caudal fin well deveb^ped. 

Proboscis long and slender, with a .distinct bulb and sac, and, 
a])paronily, having a small central stylet. Lateral ])ouches of the 
intestine nuiuerouK, short, not much divided. Walls of the body 
thicker and more gelatimms than in Ntcionen^erteA, not showing 
transverse striations, but covered witli fine granulaiious ; inner mus* 
cular layer longitudinally striated. 

Pyriform bodies not pr(‘seut in the bead. Eyes apparently want¬ 
ing. Neither ciliated grooves nor pits were noticed on the head. 

Hyalonemertes Atlantica, sp no\ 

Jiody of the larger specimen moderately flattened, fusiform, about 
four times longer than broad, gradually tapered both ways ; bead 
blunt, flattened ; caudal fin short, stout at base, a little broader 
toward the end, which is thin and slightly emarginate. Along the 
sides of tlie body th(* marginal fold is very narrow and indistinct, 
the edges being rounded ; the folds become more evident posteriorly 
and form the borders of the caudal fin. 

The integument appears somewduit soft and gelatinous, and is 
more translucent than in N^ertonenierteSy and n<»t so firm. The whole 
surface is covered with mimito soft granules hardly visible to the 
naked eye, but appearing, when magnified, something like fine 
shagreen ; beneath the surface the longitudinal muscular stnations 
can be seen. The granulation of the surface is finer and less dis¬ 
tinct on the head. The proboscis is not protuded in this H[>eoi- 
raen. The small month is just below the end of the snout; near the 
upper margin there is a small round papiUa. 

* Length of the larger specimen, from Station 2724, breadth 

of body 11"^'”; breadth of caudal fin 0"^’”. 

Length of the smaller specimen, from Station 2428, breadth 

The smaller specimen, just mentioned, is rather more slender than 
the larger one ; its caudal fin is distinctly bilobed, with the lobes 

.TlUNB OoNK. AOAU. VoL. VIU. 59 1892, 



411^2 A. JS. Verritl^Marme Nemert€an9 of NeAo England. 


well rounded at the end. The long slender proboscis is partially 
protruded, so as to show the bulb and sac in the exserted part, but 
not at the end ; there appears to be a small stylet, but the mounted 
specimen is not sufficiently transparent to show its form ; the ex¬ 
terior of the exsert proboscis is finely papillose. The large pro¬ 
boscis-sac extends back to about the posterior fourth ; it is abruptly 
narrowed near the posterior end, and a band of muscular fibers near 
the end, on each side, binds it to the body wall. A single specimen 
was taken by the Albatross at each of the following stations ; 

Station N. lat. 42° 48', W. long. 50® 55' 80% in 82G fathoms. 
Young. 

Station 2724, N. lat. 86° 47', W. long. 78° 25' 00'^, in 1641 fathoms. 
Adult. 


EXPLANATION OF PLATES. 

Plate XXXUT. 

Figure 1.— Amphipom^ (ntgulahis Dorsal view with the proboscis partially pro¬ 
truded, natural size; the samo, ventral view of the head and anterior part 
of the body. Kastport, Me., low-wator, Aug 7, 1872 

Figure 2.—The same. Jlorsal view of h spociinen of the reddish brown variety, more 
enlarged. Massachusetts Bay 

Figure 3. — Aniphlponi^i viuUimrm, no\> Doisal viow of the head and anterior 

portiOTi of tho body, x 2 Kastport, Mo 

Figure Amphiporiis virev'ensV. Dorsal view, x 3 Noank, Conn,, July 24, 
1874; 4a, the same Bpocimon, posterior end, more enlarged; 4h, the same, ven¬ 
tral view of the head, more enlarged, 4r, the same, dorsal view, ujore enlarged ; 
4d, the same, head with the slightly protruded proboacis; x 8 ; 4^, the same, 
nearly profile view of tho head , x 8 Wood’s Holl, Mass., July 13, 1876. 

Figure 6— A?nphip(/rfM (trhrtmn^ V Dorsal view; x 4; 5a, the same, central 
stylet of the proboeels, much enlarged. Wood’s Holl. 

Figure 6,-—The same. Head and anterior portion of another speoimen more con¬ 
tracted; X 6. Kel Pond, Wood’s UoU, July 19, 1875 

Figure *\.•^Amph^orus ri'utinUthw Dorsal view, x 3. Noank, Ooun., July 14, 
1874 (No, 740). 

Figure 8.—The same. Doraul view of a larger specimen; x 6 ; 8a, head of the 
same speoimeu, more enlarged. Wood’s HoU. 

Figure 9.— Tktroafewiwa canAidum. Dorsal view of a greenish speoimen; x 6. 

Figure 10 —The same. Dorsal view of a specimen of the yellow variety; somewhat 
compressed under the mioroacopo, x 3, low-water: 10a, the same spedmeti, 
showing variation in tho form of the head owing to the dfilerent degree of 
extension. Casoo Bay, low-water, 1873. , 

Figure [l.-^J^sirastemma vermtetdus, vtit. Dorsal view ; x 7; Ua, 116, other views 
of the head of the same specimen in different states of contraction; 11a, probos¬ 
cis-armature of the same, touch enlarged. Wood’s Holl, on piles of wharf, July 
34, 187B. 

Figures 1, 2, and 10 are by J. H. Bmerton ; figures 3, 4a to and 11 to 11c, are by 
tho author: the rest are by J. H. Blake. All are from living epeoimens. 
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Plate XXXIY. 

Figure houtatis^ Hp. nov. Dornal view; x 2; !</, the same speci¬ 

men, ventral view of the Uoud, (No. 10) Kaalport, Mo., 86 fath., 1870, Ifc, the 
same, dorsal view of the head of another spceiinon. This was pale salmon with 
pale purplish spots on the sides duo to the ovaries; proboscis-sheath greenish. 
(No. 86) h^stport, Mo., low-waler. 

Figure 2.— Amphiporu^ sp nov. Dorsal view, x &; 2(/, 2b, dorsal aud ven¬ 

tral views of the head of another apceimen (No. 721); 2r, oxtrudod proboscis of 
the same specimen, enlarged 

Figure 3 .—AwphiiMirushuK nkitus. Dorsal view; x 5. Off Pislier’s J., ('onn , July 22, 
1874. The ocelli are t(»r» much obscurcKl by the color in printing. 

Figure 4.—The same. Dorsal view of n younger specimen of the light colored 
variety, rnimpressed under the microscope; x 10 Newport, R T. 

Figure 5.— Amph{porii^*t xhSfHff. Dorsal view; x 2; 6«, the aaioe, head aud anterior 
portion of body, dorsal view, x 4 ; Ctb, the same, side view; x 1. 

Figured.— Amph}po}n^ Mrawi w, h\^. xxov Doi*sal view , x 3. Massachusetts Bay, 
1878. 

Figure 7.— Antpfupunis htUiumn us, «p uov. Head and anterior portion of body, dor* 
sal view; x 1^. MaHsachusetts Hay, 1878. 

Figure 8 .—^impluporvn froulnhs, sp, nov. Dorsal view of a small specimen partly 
contracted; x 3. Off Witch Rock. Massaebusetts Hay. September, 1877. 

Figure sp. nov Head and anterior portion of body, dorsal 

view; x 3. Massachusetts Hay, otT Salem, August 12. 1877. 

Figure 10 —IrtraHemHia (‘If^ganK V Type specimen from life Dorsal view; x 6. 

Figfure 11.— Tetrastfmma vermivulxis. Young, dorsal view; x 12. 

Figure 12,— lyrastemina certnicuhtA, yar. rottxiuh. Dorsal view ; x 8. Noauk, Conn 

Figure dorsalt'. Dot sal view of head and anterior portion of body 

with protruded proboscis; x 8 Casco Hay, 1873. 

Figure 14.— IVtrtuiemnui donfolf, var. ntminoratxnxx Dorsal view; x 3. The lighter 
and darker mottlings are not sutHoiently <ii8tinct Casco Bay. 

V\^\xto \b,'-^Amphip<wmbiociiUitm(^), Very young, dorsal view; x J2; compressed 
under the microscoin*, while alive. Newport, R. 1., l^e})tember 1, 1880, station 
851, 12^ fath. Color translucent whiti'; oyos black. 

Figure 16.— A7tiphiporvJi {Nairdu) mpcflnt Copy of the original figure. 

Figure i*l.-~>-'Ampkiponuji ho.ieraHonm, sp. nov Head aud anterior part of body, dorsal 
view; X 2. 

Figures 2, 3, 10, U are by J. H. Blake; figures 4, 8, 13, 16 are by J. H. Kmerton; 
tbe rest, except 16, are by the author. All are from living specimens. 

Plate XXXV. 

Figure 1.— Oerebratfdiui laokm. Young, natural siiw; Iff, the same, ventral view of 
head and extruded probosois^ natural sisw. Now liaven, Conn. 

Figure it.—£hipleeimfima gi^anUmm V. Dorsal view of a specimen not full grown; 

4 natural sixo. 

Flguiv V. .Dorsal view; x 4. 

Figure Ain,phiporuti agilis V, Dorsal view; x 4. 

Figure i.-^Arr^hiporus gUitinosus V. Dorsal view; x 2. 

Figure Thtrdfdmma vUtatxifn Y. Dorsal view; x 8; compressed under the 
mlcroaoopet while living. 
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Figure 7.—The sumo. Dorsal view of the variety with a single pale tiorsal stripe; x 3. 

Figure 8.— Tdtnistenitna veruNcttlm, Dorsal view; x 8. Wood’s Doll, Mass., low-water. 

Figure IHra^tfnima randidum (?). Dorsal view of a very young spooiruen, much 
enlarged; oomproasod under the mieronvope, while living. Newp<^)rt. R. 1 , sta. 
B51, 124 fath., September 1, 1880. 

Figure 10.—The same. Dorsal view of a S(uiKnvhHt older spocimen. Savin Rook, 
Conn., October 18, 1887. 

Figure \ i.-- Tetfafitonniif icr7H{vtdf(,s, \ii\ ndrutdo,; x 2. 

Figures 1, 0, 8 are by J. II Kmerlon; figure'^ 3, 11. are by -f D. Hlako; t)\o rest are 
by the author All are from living HpocimouH. 

Plaif XKXVI. 

Figure 1.— Micruia n-fjhiiH. Dorsal view, < A. Off Martha’s Vineyard, 18H7 

Figure 2.— Cer^hmfutu't General \ie\v of a living spc(‘itueii of the pinkish 

variety, imtural size. Wood’s Doll, July 17, 1875 

Figures.— Ct rebnitulu^ Itindus V. Natural size Nonuk. (\)iin , Aug S, 1874 

Figure 4.— CephahUn f<x General view, y 8 

Figure 6 —The same. Dorsal view of the head and anterior portion of the body of a 
young specimen, much enlarged. Wood’s Doll, Mass., Aiii/iisi 11), 1881. 

Figure 6 .—Dinophllm shnplexy n<>\ T)orsal view iimch enlarged, (vr, Uie same, 

ventral view of head and mouth, much enlarged .Vcvvjrort, H 1 

Figures 1, 2, J are by J K. Blake; 4, 5, 6 are by J. ll Kmerton All are from living 
.specimens. 

platjc xxxvri 

Figure 1.— CeH‘hratulus Palo variety, 4 natural lu, the Humc, side view 

of lioad, in extension; \h, the siuno, ventral vmw of head m partial contriiction. 

Figure 2.— d^erdn'otulus Dorsal view of hoitd and uutonor ]>arl of body in 

moileriito extension; 2u, the same specimen in a state of contraction; 25, 2c. ven¬ 
tral views of the same specimen in different dt^grecs of extension. All natural 
size. 

Figure 3.— OcrcWatulwi hmdub. Natural sizt, but consitlcrnbly coutroeded in length. 

Figure 4.— Liywus Ventral view; x 2* 4a, dorsal view of (he bead, more 

enlarged. August IH, 1878, 

Figures .—Luifm vyj'idi't. Green varietv, natural size; -Vt, the' same, side view of 
head, natural size; 55, the same, ventral view of head, more enlarged. Fast- 
port, Me,, low-water. 

Figure d^^Micrma u^ffinis, Kulargcd 1^, from Fastport. Me., On, the same, posterior 
end of another specimen. 

Figure 7 —Mivrura yvormta Y, Dorsal view; x 2. MassachuHCttsi Bay, sta. 136, 
26 fath., 1878 

Figure /tormlm. (leneral view of the light grec*n variety; x 2; 8u, the 

eamo, aide view of head and anterior part of body, more enlarged. 

Figures. —Lithaus paUidm. Dorsal view; x 2; 9«, the same, side view of head; 

more enlarged, Massachusetts Bay. 

Figures 8, 6, 6, 9 are by J. H. Fiaortou ; I and 8 by A. U. Verrill ; the rest are by 
the author. All are from living specimens. 

PI.ATB XXXVIII. 

Figure \,’-*'Neciontnmrtes sp. nov. Dorsal view with proboscis partially 

extended; x 2. Atlantic Ocean, sta* 2036, 1883. 
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Fiprure 2.— Cn^ehratulw L(‘}(hp V. Natural rizu; 2rt, the same, ventral view of head. 
New Haven, Conn. 

Fijifure 3. — Micni'ni rubra, sp. nov !*eculiar speeituou. probably repainnjr mutilation 
of tiul. Side view; x 3a, the aaino, ventral view of head 

Fijfure 4 —Mirrura fl(Wf*ah% i^p. nov. Dorsal viow; x 1^; 4a, the same, ventral view 
of head, more oiilarjjjed. Type speeiiuen. Enstport, Mo. 

Fljjfure 5 .—Linms amurnbi V. Dorsal view of the ongirial spoeimon; x 1^; 5a, 
the some, ventral view of head. 

Kjf^iiro 0.— J/mfuH virt(it,s. Ited variety, dorsal view; x 1^; (Ja, the same, side 
view of head; 05, the same, dorsal view of a very young Hpeciinoii having but 
four (*yes ; G^, the surne, a elustor of eggs, f natural size; 6d, the same, a young 
sjieoimen just hatched, nmeh enlarged. 

Figure 7.— sanaiis Young, ventral view, rjatural Hiz(\ 7a, the sarue, dorsal 
view of the liead and anterior part of the body, oulargod. August 12, 1880 

Figures.— (mudvr. Dorsal view; y 5; fta, 85. the same, side and ventral 
views of head, more enlarged Wood’s Hull, Mass., July 14, 1875 

Figures 9, Oa .—Mtrruia mhrn, sp. nov. Front and side views of tlie head; x .'{ 
Eastjmrt, Me. 

Figures 10 and lOa.—/w?/eav sangvinem. Dorsal and ventral views of tlie head and 
anterior part of the body; x 3 

Figure U.—8p. (?) Young, dorsal view, much oulargod . Ha, another view 
of the front part of the same S}x*cinien Vineyard Sound, among coinpound 
ascidians, 1881. 

Figures 12, 12a.— PhnidcvtmK'nm <//<jarifPuin V. Ttorsal and ventral views of the liend 
of the original typo-spoeiinen; x 2. 

Figures 1, C, 7, 11 are by .1, H Kmerton ; 8 to H5 are by J. 11, Blake, 2 by A. H. 
Vorrill; (lie rest are l\v the author. All are from living spoeimeus. 

Plath XXXIX 

Figures 1, 2, 3, 4— Ibltdiu/n, sp uudelernuned Different views: x 30. Wood’s 
Holl, Mass, at surface, in daytime, August 18, 1881. J. 11. Emorton, from 
nature. 

Figure 5.—The same; x 75; a, apneal cirrus; 5, apical plate; 5', nerve ; w, head of 
developing nomertean with two eyes J. H. Emerton, from nature 

Figure C --Patdfum, undetermined, sp with golden yellow spots around the margins ; 
taken with the preceding; o, cluster of apical cirri; 5, apical plate ; I/, nerve, 

r, r\ anterior and posterior lobes; d, d*, latoral lobes; r, a^sophagus 5, /, de¬ 
veloping nemoriean; X 75. J, IT. Emerton, from nature. 

Figure 7 .—Amphipumi lucttjlomu^. End of protrinlod proboscis, mu<‘h enlarged; 

s, central stylet; lateral stylets; jo, jiostcrior region of proboscis; i/, hnlhous 
region; /, saccular organj 7«, one of the lateral stylot-sacs, more enlargod. 
After McIntosh. 

Figure S.^Amphipoms ochtaaoM V. Extruded proboscis, enlarged ; a, anterior re¬ 
gion s, middle region with central and latoral stylets; />, posterior region. 
Oamora-lncida drawing by the author. 

Figure ^,-^Amphiporm bwcnUntws {?). Middle portion t>f the proboscis, compressed 
under the microscope and much enlarged; />, commencement of the posterior 
, region; r, muscular bulb; s, (Central stylet; one of the lateral stylet-sacs 
Omeraducida drawing by the author. 
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Figures 10, 11, 12-^ CfphatoUm^ Un<!sar%s Different stages in the development of l£e 
larva, much enlarged, (, large cephalic cilia, «, region of tjie mouth, 5,intes¬ 
tinal area After M( Intosh 

Figure 13—The same, farther developed o, ocolli, A, ganglions, a, mouth area, d, 
opening of cephalic ciucts, in ono of the cephalic sacs, /, twsophagus, p, pro¬ 
boscis , 6, inttatine, imt^rfocily developed After McIntosh 

Figure 14 — (^ephalothix hnenrn Head, much enlarged, and seen as a transparent 
object, m, mouth, p, proboscis, p', rbynchodeum, v, proboscis-sheiith, b 
lateral blood vessel g, superior, g\ Inferior ganglion , n, origin of lateral nerve 
After McIntosh 

B'lgure J 6 —The same Part of a tranaverae section of the liody-waU adjacent to on© 
of the lateral nerves, c external cuticle layei, r^, basement layer, outer, and 
inner rnreuJar muscnlai layers I longitudinal inuscular layer, w, lateral 
nerve After Hnbrecht 

iMgure 16 —'Cnrinuia giatn H Section of a part of the body-wall eoiresponding to 
that in the preieding figuie with the same letUring After Hnbrecht 

Figure 11 — (\'rehithdu8 nif-ihUatus Hubr Section of the bmty-wall in the region of 
the median dorsal line, lettering the same in the two preceding figures, with 
the following additional ones, tui median doiaal ner\e it nervous plexus, n\ 
proliosc iH-ncrvo , P, inner longitudinal musculai layer Atlei Hubrecht 

Figure 18—7 vindixi Tiansverae section through the middle of the body, 
y 14 p, proboscis / proboscis sheath, ft, dorsal Wood cessel //, one of ibe 
Intcml blood vessels, / c iMty of intestiof , c, external cuticular layer, base 
ment layer of cutKle, /, outer and /' inner longitudinal inusouhAr layers, f, 
circular muscular layer transverse muscular bundles arising from i, n ner 
vous plexuB, f/, lateralnei ve, i o, reproductive organs After Me lutosh 

Figure 19 — lactam Iransverse section of tlie middle region of the 

body X 8 Lettering the same as in figure 18 From nature by the author 

Figure 20--The same Pi ana verse section m the legion of the vosopbagus, x 8 

Lettering the mme aa in figiares 18 and 10, w ith the following additional, 
plicated wall of the oesophagus n median doisal nerve, n, w, nephndia 
Prom nature, by tin ituthor 

Figure 21 —The same Poition of the same section shown in figure 20, from the 
region of the lateral nerve, x 90 Ijetters the same as in figures 18 and 20 
From nature, by the author 

Figure 22 —Lirmut vtrultx Head and anterior joirt of body viewed as a transparent 
object, Oy ocelli, /; /, lateral cephalic sHts, y, aupenor ganglion, rf, interior of 
olfactory aa^ , d' its duct, w', lateral nerve, ?n, mouth, 6, cesopbagus, p, pro¬ 
boscis, p, rhynchodtum, v, proboucm sheath, r, ?, blood lacimm aurroundlng 
the oesophagus After MoTntosh 

Figure 23 —MaUicohikUa yirn'CHiai la Dorsal view, x 4 Newport, tt I, July, 
1880, in VenuA mercemrta J. H Bmorton from life 

Figure 24 —Tek cMkmma dor*tali> Oentral stylet, x 200, 24a, one of the lateral 

stylets, X 900 After McIntosh 

Figure 26— Teka$temma candidvm Cetitral stylet, x 160. After McIntosh 

, FKRATUM 

Page 384, line 23, for Nemertinea, read Nemerima 
Page 406, line 31, for iyemdidoy read cmdiduni. 
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No representativeH of tbifi group have hitherto been described 
from this coast, ho far as I am aware. Two species have been 
known to me for several years, but 1 have delayed publiHhing 
descriptions of them, hoping to be able to obtain additional speci¬ 
mens in order to make the figures and descriptions more complete. 
Hut since this group is supposed by many writers to be related to 
the Neraorteans, it seems to me desirable that our species should be 
put on record in this connection. 

Botli our species may be referred, provisionally, to Dinophilus, 
though they differ considerably in stru*^‘ture. One of them (7>. .9hn~ 
plex) may not be a true DiiwphiluB. 

Family, Dinophilit)^ Graif. 

Dinophilus pygmaeus, sp. nov 

Wo(»i>-crT 10 

Body very small, translucent, in extension long-ovate or nearly 
cylindrical, capable of contracting into a short-ovate or subglobular 
form, composed of five segments, exclusive of the head and tail ; 
the posterior segments are usually the largest. Each segment is 
surrounded near its middle by a circle of rather long and strong 
cilia. The head is usually rounded in front, often nearly semicircu¬ 
lar, and has a tuft or fringe of Htrong cilia around its front margin, 
and two transverse lateral tufts which are parts of two continuous 
preoral hands, one before and one behind the eyes. Tlie eyes an' 
rather wide apart, small, reniforin, conspicuous. 

The mouth is small and appears to be bilobed. The pliarynx or 
(BHophagus is short and swollen. On each side of the [)haryn\ there 
is a small pharyngeal gland. The stomach is large, oblong-eylin- 
drieal, and occupies about three body^segments in ordinary extension , 
the intestine is narrow and terminates in an anal opening at the 

Fig, pygmoms^ dorsal view, somewhat compressed; a, mouth; e, 

pharynx and pharyngeal glands; s, stomach ; i, intestine. 
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base of the caudal segment, which is small, short-triangular, aifd 
terminated by a tuft of large cilia. In the posterior part of the 
body are two relatively large, ovate, opaque, reproductive bodies, 
but whether they were ovaries or sjierrnaries I did not ascertain, ho 
that the sex of the specimen described and figured is uncertain, 
but it is probably a female. (y\>lor whitish. Length *7“'™ ; breadth, 
as compressed, *10’“"'. 

Taken on the piles of a wharf at Wood’s IIoll, Mass., Aug. 10, 1880. 

This species is closely allied to i>. gyrociliatus of Euroj»e. The 
fatter has, however, six post-oral segments, and differs also in the 
form of the head, pharynx, and stomach. How much importance 
Hhould be attached to these differences is uncertain, for they may be 
due largely to different conditions of the specimens examined. The 
two may eventually prove to be identical. 

Dinophilus simplex, sp nov 

Platk xxwi, pracRKs o, G^r 

Body nearly smooth, distinctly segmented, in extension elongated 
and more or less cylindrical, the anterior part usually broadest, com¬ 
posed of four evident segments, exclusive of the large head and 
abortive tail. Segments well defined, but without any conspicuous 
hands of cilia. Head-segment large an<l long, subtriangular in front, 
and often pointed, V)Ut sometimes rounded. Kyes nearly lateral, 
small, but conspicuous. Mouth simple, elongated, situated between, 
or a little in front of the eyes. Stomach long and not much en¬ 
larged ; intestine nearly as wide as the stomach, terminating in a 
nearly terminal anal pore. The tail segment appears to be rudi¬ 
mentary or abortive. The sex w*as nut ascertained. Color pale 
yellow, Newport, R. I., Aug., 1880. 

The affinities of this 8j>eeie8 are somewhat uncertain. TIu* 
pharynx and stomach differ considerably from a typical Dinophilus. 
Reproductive organs were not observed. 
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Pari 1. —jHndro^^ff'la. 

In the Follo\ung paper I have brought together the scattered 
iiotOH, descriptions, and sketches of our native marine planarians^ 
made by me dnnng more than twenty seasons spetit in the study of 
our marine invertebrates. But as the planarians were not, at any 
time, a subject of special investigation with me, my observations 
and dew(*nption8 will Ik‘ found, in some instances, incomplete and un- 
Hatisfactory. At the present time other more urgent duties prevent 
me from making many desirable supplementary investigations of 
their anatomy by means of pr<‘pared Kocaions. Ntwertheless, T trust 
that this article, with the accompanying figures, will prove of some 
value as an intioduction (o tlie study of our native species of this 
group, which has, hitherto, been very mueh neglected by American 
naturalists. 

The unsatisfactory state of what little literature there is in exist¬ 
ence relating to our species may be, to a groat extent, the cause of 
this neglect. 1 have, therefore, endeavored to unravel the synon¬ 
ymy, so far as it is possible to do so with the data at hand 
The drawings, except a few by myself, have all been made under 
my direct supervision, partly from living individuals and partly 
from‘preserved specimens renderc<l translucent by suitable reagents'^ 
and mounted in Canada balsam. Most of those figures (Plates 42 
and 43), showing details of anatom}", and many of the general 
figures were drawn by my son, A. Tl, Verrill. Some of the general 
figures from life were drawn by J. II. Emerton and others by J. H. 
Blake for the U. B. Fish Cominission.f 

As a general rule alcoholic specimens of jdanarians oh nnot be 
identified with any degree of certainty unless rendered translucent 

^ In most cases tlic speolraonH liave been transferred frotn stronp: alooliol to a iiur 
turo of turpontino and carbolic scid (phouol) which rondors thoin more or Iokh trans¬ 
lucent, they are then loountod m balsam Various staining afrcutn and other roagonts 
have also been used in making thene preparations 
fFor the of the Fish Commission drawings in this place I nm indebted to the 
UbfWality of the late Oonumasloner, Professor S. F Baird, this artud^ having been m 
preparation before his death 

Tkanh Conn Acad. Vot. bO l>i< , 
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by Borae epeoiftl treatment, such as that mentioned above. When 
thus treated it is usually fwssibie to identify most of the larger 
dendroomlous planarians, but some ol the smaller and more conti*ao- 
tile species and moat of the Rhabdocmla cannot be determined from 
alcoholic specimens unless studied in thin sections—a method requir 
ing much time and giving rather uncertain results for specific identi* 
fioation. Such species should, therefore, be studied as fully as 
possible while living, and preserved by special methods on micro* 
scopic slides, so as to show their anatom} 

* I have recently gone over the <5ollections of plananans preserved 
in the Museum of Yale l'^niversit> and those contained in the collec¬ 
tions made by the U. 8. Fish Commission during many years and 
have identified most of the larger specimens.* 

The plananans (Ti rbkllakja) may be divided into three orders, 
viz : 

I. Dendro<kkla. In these the stomach has more or less numerous 
branches, often forked or arboreseently divided, the body is 
usually rather broad and flat. Size usually large. 

H. Acocla. In these there is no digestive organ distinct from the 

body-cavity. The mouth opens into a space lined with the 
body-jmrenohyma, and without any definite bounding mem 
brane. The body is soft, changeable, usually flat. Size small. 
III. BuABBOG(Kt.A. In these the stomach is lutbranched, and usually 
more or less cylindrical in form, but without any anal pore. 
Form of body various, often thi< k-ovate, and even linear. As in 
the preceding groups, the species are nearly all hermaphrodite. 
The reproductive organs are very complicattMi and vary greatly 
in structure and position iu the various genera and families, so 
that they afford very important characters for classification. 
The mouth occupies various positions : anterior, medial ventral, 
posterior ventral, etc. Size very small. Fluviatile and marine. 

The Dendrococla are divided into two suborders, viz ; 

I. Bioonoi'Ora or PoLvCLAtoinaA. In these there is a central 

stomach from which several matn branches go forth oh each 

♦ In this srtlole ajl Bpedmens r©ecr(i«wi ns collected bstiveon IB'tl and ISST, unlssH 
otherwise stated, were collected by rayself and others of the V S Flab Cotnmlssion 
pertlea. The numbered slaitfons recorded are those of tbo tJ S Fiali OommiBslon 
dredgings, made, for the merstpart, while t had iiersonal charge ot that part of the 
work of the CommuMsioDu Tho apeofmeos from Eastport and the Bay of Fundy, prior 
to end those recorded from bong Island Botind were mostly collected by me for 
the muaeum of Ynh University, 
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side, and aleo a median anterior branch ; the branch eft nub- 
divide arboresoeiitly and usually anastomose distally. Ovarian 
organs all similar ; no distinct vitellaria. Male and female 
openings generally separate. Marine. 

II, MoxoaoNoeott^i or Tricladioka. In these the central stomach 
is small and divides at once into three parts, viz: a median 
anterior, and a pair of posterior branches, from all of which 
simple or divided lateral branches go forth. Germaria distinct 
from the vitellaria. Terrestrial, fluviatile, and marine. 

DIOONOPORA Stiuipsou, POLYCLADIDEA Uug 

/>C/o«(»/wi/Y/ Pro<hf>!DUK, p 1, lu Pioc Acjid Kat St'ienoea Phdad, ix, p. 

19, 18fi7 

Body generally rather large, broad, flat, often foliaceoiis with 
thin undulating margins. Very changeable in form, mouth situated 
on the lower side, often near the center, sometimes far forward. 
Pharynx sometimes long, tubular; often broSd, many Jobed or pli¬ 
cated ; digestive organ has a distinct, wide central portion or 
stomach, from which arise more oi less num(»rous, large lateral 
branches which usually fork at first, or subdivide in a dendritic man¬ 
ner, but in most cases anastomobe distally and form a reticulated 
network ; anterior biancb of the stomach situated medially, passing 
above the cerebral ganglion, which is bilobed. 

Ocelli usually small and immerons, variously arranged, some are 
generally grouped over the cerebral ganglions. Tentacles sometimes 
present, with or without ocelli , often absent. 

Reproductive organs hermaphrodite. Ovaries and testes numer¬ 
ous, scattered ; the ovigenous and vitelligenous organs not separate. 
External genital openings generally two, situated behind the mouth, 
the female behind the male ; sometimes there are two female open¬ 
ings, one behind the other ; rarely there are several male organs, each 
M^ith a separate opening. The species are all marine. 

Tribe, Aootyi.ea Laiig. 

Acetabulum wanting. Pharynx short and wide ; mouth m the 
middle of the body, or a little forward of, or behind the middle. 
Branches of the stomaoU ramose or reticulated. Copulatory organs 
situated in the posterior j>art of the body. Tentacles, when present, 
two dorsal, usually having ocelli; often wanting. 
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^ Family, Planooerid.^ Lan^. 

Notooendew DiesmK. ^yst; Helm., p 215, ISfjO 

Pktmcetidw and StyUKkuicv Stimp , Prodroiiiua, pp. 4, 5, in Free, Acad. Nat Sci 
Philad, vol ir, pp. 22, 23, 1857 

Two dorsal teiitaolos, UHualh contaming ocelli. Mouth situatc*d at 
or near the middle of the body. Male copulatory organ directed 
backward. Marginal ocelli present or absent. Cerebral ocelli gen¬ 
erally present, 

StylochuS (Ebronberg) liun^c {o>Rtr ) 

Styhehm (pars) und Stylochop*tiH Htmipson op t it, p 22 [Kj, lH.i7 

SfylothuH (jHxrfi) Lang, op oit, p 447. 

Body very changeable, usually o\ate or elliptical and Hat in full 
extension, but thicker and firmer than usual in this group when con¬ 
tracted. Two dorsal tentacles, each containing a conspicuous group 
of ocelli, and situate^ rather far hack from the autcrioi end of tlie 
body. Other groiijis of ocelli are situated between, or in front of the 
tentacles over the cerebral ganglions and frontal neivcs ; others form 
ttubmarginal rows, most numerous anteriorly. The phariiyx is fur¬ 
nished with several accessory plicated lobes or pouches. Male and 
female genital openings are situated close together near the poste¬ 
rior end of 'the body and in the typical s})ecies open into a common 
external pit or pore ; female copulatory pouch apparently wanting 
in the typical species ; accessory vesicle or spennatheca absent or 
small. 

The following species are referred with some hesitation to this 
genus, with which they agree well in external characters. They 
differ from the figures and descriptions given hy Lang of the Euro¬ 
pean species in the structure of both male and female copulatory 
organs, especially in having two distinct genital openings, with the 
female duct opening backward. 1 have, accordingly, modified the 
generic characters so as to include them. But when their anatomy 
becomes better known it may be found that they belong rather with 
the new genus described below. At present it seems 

best to put them in the older genus, wliich still evidently includes 
very diverse species. 

One of these peculiar forms I have separated (see p. 466, note) 
as a new genus, JSeterOetyhehm, 

The anatomy of both the type-species of Slytoehopais Stimp., is 
still unknown* There is nothing in the original diagnosis of that 
group to distinguish it from Slyhchu9y m now restricted. 
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Stylochus zebra Verriii. 

jatylocht^psis zebiHi Vmill, Amer. Jonrn Sri, vol, xxiv, p 3tl, lftR2; Annual 
Report U. S Torn of Fi<»h and Flaherira, for 1882, p, CGC, 1H84 

PlATK XL, KIUUUE 3 , Pi ATE VUI, KKlUHEft 2, 2o 

Size lar^e. Body thick and iirin, when active oblong or long- 
elliptical, UHually rounded at both endn ; in full extension often five 
or six times as long as broad, but capable of contracting to a broad 
oval or elliptical fonrn In full expansion the body is rather thin, 
though convex dorsally, but is nearly opa(|ue, cxcej>t at the margins, 
which are translucent and often more or less undulated. In strong 
contraction the body is convex, thick, ami firm. Tentacles situated 
not far from the anterior end, at about the anterior eighth or tenth, 
and not far apart; they are short, obtuse, white, filled with very 
numerouH, crowded, minute, black ocelli. Two large, rather open, 
elongated cerebral clusters, composed of mimerouH very minute 
ocelli, are situated between the tentacles and extend about the same 
distance forward and back of them ; the hind ends of these (dus¬ 
ters are widest and contain the greatest number of crowded ocelli ; 
the two clusters often blend, more or less, on the median line, and 
terminate posteriorly rather abruptly. In s(nne H))ecimens these 
clusters are imfierfootly developed, with comparatively few" oeclH ; 
in others, of large size, additional scattered ocelli occur over the 
whole anterior end, between the cerebral groups an<l the marginal 
row"s. The marginal ocelli are minute and very numerous ; around 
the anterior end they form three or four irregular rows, hut they 
extend in otu^ or tw"o rows to the post (‘nor end. The pharyx, as 
contracted, is elongated and has five or six j»airs of much divided 
lobes anteriorly, and three or four [mirs of successiv(dy smaller and 
simpler lobes along the sides of the elongated posterior juntion, 
which ends not far from the middk of the body. Month anteriorly 
situated about opposite the third pair of large stoina(‘h hranehes and 
pharyngeal lob(5s. There are, evidently, twM) genital poiv*^, only a 
short distance apart and iiu'onspicuous.* The vm ihfevi ha extends 
forwatd to about the posterior third of Ihc stomaeb as a conspicuous 

♦I bftve already stfltcd, ou o foruier page, that this is not a topical specioa 0 ( 
Styloekvti, aB that geaus is deflued by Lpng, for it difFer*' <M>a8idornl)ly from all tlio 
Rnropeaii spooies ui the streotur© tjf the I'opulatory oi^ganK, and eapeoially in having 
two separate gepltat o^ionings^ But our other 8po<nea seem to agreo witti thia in that 
respect. It might bo regarded, quite as well, afl a wUh maryfml 
«,t»d mimeious tentacular ocelli. 
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convoluted, opaque white organ, on each aide* Shell glauda «how 
through faintly a« a cloudy cluster of grayish white, slender, 
branched, radiating tubes. The other reproductive organs show 
only obscurely in adult living specimens, owing to the opacity and 
thickness of the integument. The interior throughout most of the 
body is filled with great numbern of ovarian eggs. 

Color, above, yellowish brown, umber-brown, or chocolaie-brown, 
crossed by numerous yellowish or whitish lines and stripes, of which 
there are sometimes at least fifty, while many other similar but nar¬ 
rower and shorter stripes run in from the margins, betw^cen the main 
ones, usually narrowing and disappearing before reaching the middle 
of the body ; toward the ends of the body the light stripes diverge 
more and more till those of opposite sides form v-shaped markings 
at each end, with a small median white stripe at the extreme end. 
Sometimes the light stripes become wider as they approach the 
middle of the back, as in the specimen figured on Plate xn, tig, 3. 
Some examples show an ill-defined median pale stripe posteriorly. 
The under side is mostly pale buff, except close to the margins, 
which show the alternation of brown and white stripes by trans- 
lucency; the pliarynx, stomach lobes, and van iUfcrem are opaque 
while in life, and show* distinctly on the venttalside. Described 
from adult living examples. 

Length, in life, 30 to 40’“’”: breadth lO to or more, 

Wood’s Holl, Mass., on and on the shore of Oreat Harbor at 
low-water, 1882 ; Vineyard Scmnd, off Meueinsha, in 10 to 3 2 
fathoms, September 6, 1886. Several fine specimens were taken on 
oyster beds in Long Island Hound, off New Haven, by Mr. Gilbert 
Van Ingen, October 20, 1892. These were all found in the canals of 
dead shells of Fulgur that were occupied by liormit crabs (Enpoffu^ 
rm poUicarfs). Some of thoise previously taken in Vineyard Sound 
were living in the same situation. 

Owing to the density of the pigment and the opacity of the tis¬ 
sues, 1 have not been able to make out satisfactorily the structure of 
the reproduction organs in this species, without seotiouSi, for which 1 
have not yet ha<i sntBcioUt material in good preservation. Hiere 
are, apparently, two small genital pores situated a short distance apart 
and relatively fartiier forward than in our other species of this family* 

This species can always V recoguiaed at once by its peculiar and 
conspicuous colors. It is, also, the largest planarian commonly 
found ou our coast. The color is usually recogniaablo, even la alee- 
holie specinoens, as well as in those mounted ip hiJsam as translucent 
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objootB. From our other Bj)ec?ie8 of the family it also differs strongly 
in the more anterior position of the mouth and stomaeh, as well as in 
the arrangement of the frontal and cerebral oocUi. 

Styloohus frontalis Vurnii, Hp. nov, 

Plaik xm\, FfOrKt' 1 

Body elliptical, large, about one inch long and half as broad. 
Tentacles small, obtuse, near together, well forward, nearly sur¬ 
rounded at the base with a ring of many ocelli, and contaiTiing very 
nuinerous, small blaeU ocelli, arranged in two groups, one on the 
antero-lateral, and the other on the inner-lateral surface. Frontal, 
and cerebral ocelli form a large, median, double cluster containing 
very many small ocelli, situated before and between the bases of the 
tentacles and running to a point hack of them, so as to form a me- 
dian triangular patch, and extending forward in the form of a fan, 
or large open triangular group, formed by the nearly complete 
blending of the tw'o lateral clusters, ami becoming more widely scat- 
tefed Umard the anterior margin. Marginal ocelli minute, forming 
two or more closely crowded rows, close to the edge and most 
numerous on the middle part of (he anterior border, but extending 
to the sides. 

(V)lor, above, yellowish gray, mottleil with yellowdsh brown, and 
marked with the brighter orange-colored, rep(‘atedly forked and 
branched intestinal branches, which show best toward the paler 
margins, and with unequal, rounded, scattered spots of dark brown 
around the central region. The pharynx and stomach cause a cen¬ 
tral whitish patch, narro\Ving backward ; behind this there is a 
small pale patch, near the posterior end, caused by the reproductive 
organs. The under side of the body is paler than the upper. 

Length, in life, about ; breadth 12"'“^. Described from life. 

One living specimen was taken at Provinceiown, Mass., from the 
bottom of a whaling vessel recently returned from a cruise off the 
Carolina coast in 1879, Some of the associated species were of 
distinctly southern origin. 

The reproductive organs were not well seen, owing to the <lark 
color of the pigment. There appear to be two genital openings, 
near together. Ilje mouth is in advance of the middle of the body. 
The pharynx has about five principal branches on each side, decreas¬ 
ing backwards^ while the posterior end extends some distance 
b^i0nd the fast branches. The branches of the stomach are much 
divided dichotomously,* hut do not seem to anastomose to any great 
extent. 
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StylOChUS craSBUS Vorrill, »p nov. 

Description of a specimen preserved and rendered parti ally trans¬ 
lucent :—Body largt‘, thick, rounded, nearly as broad as lonpf. Upper 
BUrfaoe covered with minute, whitish, conical papillie, barely visible 
to the naked eye. Mouth nearly <»cntral. Stomach W’ith about five 
or six main lateral branobes, which have very numerous divisions 
and anastomose freely distally. A short distance behind the mouth 
there is a rather larprc and slightly prominent sucker-like organ or 
acetabulum. 

Ocelli are minute and very numerous, forming two larg€^ elongated, 
sub-parallel groups, broadest ^j>oflterjorly and tapering anteriorly ; at 
its posterior end each group expands Into a wide, roundish, rather open 
cerebral cluster, which is connected by a narrow band of ocelli with 
another siaiilar roundish cluster a bttle farther forward, over the 
anterior part of the hrain, beyond which the groups gradually dimin¬ 
ish in breadth to their anterior ends, not far from the front margin 
of the body. At about the anterior fourth, and a little hack of the 
p08t<5rior part of the cerebral groups, and somewhat taither apart, 
are two low, inconspicuous prominences, which appear to be the re* 
tracted tentacles ; each of these contains a small group of minut<‘ 
ocelli, not easily distinguishable 

Marginal ocelli are minute and not very numerous, forming about 
two rather irregular and indistinct rows anteriorly, but the margin is 
somewhat abraded and some of its ocelli may have been destroyed. 

Most of the interior of^thc body is densely filled with amali ova. 
The density, thickness, and opacity of the tissues render the study of 
the reproductive organs impossible, except by sections, for which my 
single specimen is not suitably preserved. 

Color of the preserved specimen dull brown, covered above with 
small white specks, due to the papillai. 

Length and breadth of the alcoholic speciipen about 25^"'; thick* 
nc»8 2 to 

Station 2732, U. S. Fish Com. steamer Albatross, Oct. 2fi, 1886, 
N. lat. 37* 27'; W. long. 73® 33', in 1162 fathoms, dark green mud. 

Only one specimen was taken. It is remarkable for its great size, 
thickness, and solidity* Ilt'efer it to this genus only provisionally, 
l>eGause its reproductive organs are unknown. I detected only a 
single genital pore, of small size, near the posterior end, but a second 
may exist, for the specimen is broken and not well preserved in that 
region. The arraugoment of the ocelli is sufiftcient to distinguish it 
from all other American species. 

It is possible that it lives at the surface among floating algm, and 
not at the bottom. 
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Eustyloohus, g©n. nov. 

Tentaoles with ocolli in the mdoH, or base, or both. Cerebral ocelli 
variously arranged. Marginal ocelli present. jStomach branches 
numerous ; distal branches anastomosed. 

Male and female genital pores separate, the female ducts opening 
backward. Seminal vesicle well developed, usually distinctly three- 
lobcd, the middle Jobe with a long duct leading to the penis. Penis- 
sheath short and thick ; penis styliform ; granular gland not prom¬ 
inent, closely attached to the penis-bulh, often indistinct. 

Female orifice not far hack of the male organ ; it connects with 
the vagina and with a long, narrow median duct whifdii starts from 
the orifice and runs forward to or near the gastric region, where it 
connects with a dask-shaped vesicle, which is probably a sperma- 
tbeca or seminal receptacle. The vaginal duct expands into a short, 
swollen glandular portion, which bends upward and backward upon 
itself, and receives the uterine ducts. 

*Tbis genus agrees externally w’ith Htylochm^ but its reproductive 
organs are very different from those of that genus. 

The only European species which is described as having a similar 
spermatheca and median duct is Stglochiis mactdat%(« Quatrefages,*' 
but that differs in other characters. 

Eustylochus elliptlcus (Girard) Verrill 

L^hiUH'era HKpfica Girard, Proc. Boston Nat, Hist, vol. iii, p. 251, 1850 (de* 
Bcriptloii very brief and Imperfect): op. eit , H4S (note on its embryology). 
Kmbryouic developmont of t'llipfu'a in Journal Acad Nnt. Science of 

Philadelpbia, vol ii, p 307, sep c^Ypies, pp. 7-‘27, pi 1 -3, 185‘t(detaih of its embry- 
oU)g)% but no description of adult). 

Stimpson, Prodromus, in Prot* Philad. Acad. Nat. Sci., vol. ix p. 26 (f)], 1867. 

Lang, Polycladen dos Golfea von Noapal, p. 403, 1884 (^'opy of Girard's 1860 brief 
description). 

HttumlU Verrill, Report on Mar. Invert, of Vineyard Sd , etc, pp. 325 
[31J, 03;j [388], pi. 19, fig 99, 187,3, 

StylochuLH HtUrratii* Lang, Polycladon des OoUes von Neapel, p 453, 1881 (cojiy of 
description in work last cited). 

Pr.xTK xt, rwvm 2; plate xu, fkiures 1 , la\ plate .\lii, fiouhks 1, 1«. 

Body flat with thin, often undulatt^d, ^k 1 very flexible margins ; 
very changeable in form, usually, when creeping, long-oval, ellipti¬ 
cal, or oblong; in extension often narrowed anteriorly, but when at 
rest rounded or snbtruncate at the ends ; often witli a small median 

* Tills spooios, (Ss deacrjbod snd figured by Quatrefiigefl, diffors so mucii from all 
related forms, thet it should, undoubtedly, ooustituto the type of a new genus, for 
which 1 propose the name Borne of its chanveters are as follows: 

Thaks. Cokk. Acad., Vol. VIII. 61 14.0., 1892, 
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posterior lobe, but at other times with a notch in the middle of the 
posterior margin ; frequently the breadth exceeds the length, but 
more commonly it is less than half. The tentacles are small, round, 
elongated and tapered in full expansion, often obtuse in partial re¬ 
traction, translucent white, each containing an elongated, crowded 
group, extending from the base nearly to the tips, consisting of about 
twelve to twenty-tive small, but conspicuous, black ocelli. The ten¬ 
tacles are situated at about the anterior fourth of the body, and are 
usually separated by a distance equal to about one-fourth of its 
breadth, but the relative positions of the tentacles change according 
to the degree of extension. Frontal and cerebral ocelli usually about 
eight to twelve, often more in the largest Mpe(*imon8. They usually 
form four or six small paired groups ; the two groups most in ad¬ 
vance of the tentacles and situated over the frontal nerves sometimes 
contain throe or four ocelli each, but more commonly only two ; the 
next pair of groups, which are nearer together and situated between 
or a little in front of the tentacles, about over the apex of the cere¬ 
bral ganglions, or near the base of the large frontal nerves, usually 
contain each only two or three ocelli, one of which is larger than 
the others, but in some adult specimens they contain four or live 
ocelli, the number in that case often varying in the right and left 
clusters ; a little farther back and directly over each gangloin there 
are often one or two pairs of ocelli; occasionally there are others 
placed singly over the posterior part of the gangloins. Young ex¬ 
amples often have only me two front j>air8 of groups, each consist¬ 
ing of two ocelli. Marginal ocelli numerous, black, easily seen with 
a lens ; they arc most numerous on the anterior margin, where they 
are arranged mostly in two or three or more irregular rows along 
the pale bor4er } they extend Imok to the middle of the sides or be¬ 
yond, gradually decreasing in numbers backward ; a few ocelli, 
which are usually loosely arranged somewhat in radial rows over the 

Jiett'r0tsyloohti0, oov, ^ 

Teatscles with lateral ocolll; cerebral cKeUi form two groups; apparently no 
marginoi ocelW, Main stomacfh-brancbes few Gkoltat opeoittgs sapatate. Voum 
Urge, diechargibg into tho ejaonlatory ; wtttinal veelole targe^ roimfled, 
sesaUe. Musottlar peuis-bulb pyTtform A long, narrow, madian duet {paffim Quatr.), 
mug far forward trm the £e«aih» oriflo© and expands into a fiaak-shaped saminal 
reooptaele or spermatheea near the mule orgitoSj a swolletf egg*dikyt also connects 
with the female orifice. 

Type JBT. mwmkttm (Quah. sp.) from Mm Male, ander atones. Ann. des sci. 
nat., Iv, p. Ui, pl^ JV, figs. 3, 8<»; pi Yi, %, 3, anatomy). 

JStplwhpplam mamk/tUi bang^ dp. cit, p, 493. 
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frontal nerves, anteriorly, but often appear irregularly scattered, 
occur farther from the margin than the main rows. 

Mouth submtMiian, or at about the anterior third. Pharynx, when 
everted, short and broad, with numerous short, ilattenf^d lobules. The 
retracted pharynx has about six or seven pairs of principal lateral 
lobes and some smaller ones anteriorly and posteriorly. The six or 
seven pairs of lateral hraiK^bes of the stomach, and also the anterior 
and posterior ones, have many dendritic branches at first, but distally 
anastomose freely making an intricate network. 

I'he copulatory organs lie in an elongated whitish spot, close to 
the posterior end. The most anterior part of this spot contains an 
elongated, swollen, median seminal vesicle, which tapers backward, 
and has tuo lateral lobes, continuous with the vma deferentia; back 
of this Uie small, opaque white, elliptical or barrehshaped male organ 
is moie or less distinctly visible ; the penis is short, straight, ta})ered, 
and appears to end at a small distinct external pore. The vas 
d'eferem extends forward, on each side, to the middle of, or some¬ 
times nearly to the anterior end of the stomach, in the form of a 
much convoluted opaipie white organ, often distinctly visible from 
beneath, through the integument, even witli the naked eye. 

Just back of the penis, and more indistinct, there is a smaller, 
swollen, short, pear-shaped female copulatory organ (vagina or copu¬ 
latory pouch) which has thick, rather opaque, glandular walls ; it is 
suiTounded hy, and connected with a larger translucent organ or 
cavity, and opens externally by the small genital pure at its pos¬ 
terior apex. The glandular part of the vagina, in most preserved 
examples, appears to he short, ovate or pear-shaped when seen from 
the ventral side, but its front end bends upward and then backward 
on itself, the dorsal bend being of nearly the same shqjie and m/e as 
the ventral part, is mostly concealed by it ; the apex of the dorsal 
fold, in the largest examples, again bends forward, so that the entire 
organ in profile, is somewhat S-shape<i, but this is not the case in some 
of the smaller specimens. Fi*om the external femah^ orifice a narrow 
bat very definite duct runs forward, in the median Hue beyond the 
penis and seminal vesicle to the gastric region, where it expands 
into elongated flask-shaped vesicle, whRsh lies below the stomach.’** 
This appears to be a seminal receptacle or gpermatheoa, 

^ 4a organ preoisoly like fins is flguied by Quatrefago® (op oit, pi vi, Sg V\ an 
present in bi« mamlatm {^^terosfyfochUH ntacuhhi^ V.), a« dosonbed in 

nets on pago By him it was considered a copulatory sac or seminal receptacle^ 
and he called Hs dnot the vagina Others have doubted whether it forms part of the 



470 A, E V'miH—Marim PMnariam of If mo Mifflaml 

Close to the female genital orifice there is a minute pore, from 
which runs forward a long narrow duct (often distinctly stained 
with carmine in the preparations). This appears to be the main 
nephridial duct; it was traced as far as the gastric region. 

Color pale or deep yellowish blown, greenish brown, salmon, 
smoky brown, greenish yellow, etc., irregularly radially veined or 
reticulated with a pale, translucent, yellowish, whitish, or salmon 
ground-color and usually with a light brown, yellow, or whitish, 
irregular, laterally lobed median stripe, most distinct posteriorly ; a 
small posterior pale spot; margins pale. In some examples the yel¬ 
lowish brown color appears in the form of thickly arranged, irregu¬ 
lar, angular spots and patches on a pale translucent ground, while 
the stomach, pharynx, and reproductive organs (ras de/erem) cause 
an elongated, irregular, lobiilated, whitish median jmtch, more dis¬ 
tinct on the under side ; beneath white, pale gray, or pale flesh-color, 
or salmon, with a median, elongated, lobulated, light patch, due to 
the stomach and vam deferentia. 

Length of adults 20 to 26”*"’ in extension; breadth, about 6 to 10”””. 

New Haven, Conn., to Casco Bay, Maine, common in shallow 
water and between tides, under stones, and in tide-pools. 

Fort Hale, South End, and Savin Rock, near New Haven ; Thim¬ 
ble Islands, abundant; Newport, R. I., on piles of bridges and 
wharves, 1880; Wood’s Holl and Vineyard 8d., Mass., common; 
Provinctown, Mass., at low-water mark, common, Aug., 1879 ; Salem 
and Gloucester, Mass., on piles, 1877,1878. Quahog Bay, Maine, at 
low-water, 1873 ; Banks of Newfoundland (V), T. M. Coffin. A 
number of large specimens were taken by Mr. (Gilbert Van Ingen, 
Oct. 29, on the piles of the railroad bridge across West River, near 
New Haven, where the water k distinctly brackish. Each one was 
inside the shell of a recently killed barnacle (Bahnus ebtmiemf) and 
was evidently feeding upon its flesh. The barnacles may, however? 
have been killed by some other agency. 

A specimen taken at Savin Rock, near New Haven, laid its eggs 
on July 12th in large clusters placed close together on the inside of 
a glass bottle. The eggs tbemadves were very small and white. 

This is decidedly the most common species of the larger planarians 
found on the shores of New England, especially south of Massachu¬ 
setts Bay. I have not obtained it during many seasons of collecting 

reproductive system In our species Us connection with the orifice that 1 take to be 
the female genital pore is very obvious in some prepared apeoimens, in which the 
duct has taken a deeper staiu than the surrounding carts 
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at Eastport, Me., nor elHewhere in the l^ay of Fundy, Therefore 
the specimen received from C?apt. Coffin marked a« from the New- 
foundland Banks may be regarded as doubtful, as to locality. 

I have referred this species to the Planooera elliptlca of Girard 
with much hesitation, for Dr. Girard did not puldish any description 
of his species by which it could be identihcd. He did not even 
mention the arrangement of the ocelli in either of his papers, hut 
said, incidentally, that lie understood the genus Phxnoccra as in¬ 
cluding StijlochuiS. Hence it may bo inferred that his species had 
ocelli in the tentacles, hut not necessarily marginal ocelli. My ])rin- 
ci]ml reason for uniting S, Httoralw with his sj)C(*ies is because 
it has proved, in ray expeiience, to be the common shore species in 
the region of Massachusetts Bay, w)ier<^ Girard obtained liis s])eci- 
mens. Nor have I found in that district any otlier syiecies which 
eOuld be referred to his species with any degree of probability what¬ 
ever, As Di*. Girard published an imj)ortant paper on tlie embry¬ 
ology of his species, it is very desirable to retain his specific name, 
if it can be located with any lionsiderable degree of certainty. 

PlaHOCera Blamv, 1828 (omctid ) 

mi StimpMou, l^rodromua. p 5, 1857 (emoud ) 

liSTijr, Poly(*ladmi, p 4.14, 1884 (emend) 

Body oval or elliptical and rather flat in extension, thickened and 
convex when contracted. Tentacles slender, tapered, retractile, situ¬ 
ated at some distance from the anterior end of the body. A cluster 
of ocelli is generally situated in the base of each tentacle ; usually 
others form clusters between and behind the tentacles ; marginal 
ocelli wanting in the typical species, sometimes numerou‘«. Genital 
pores separate, but near together, situated a short distance from the 
posterior end of the body ; female duet is short IT-hbaped, usually 
with a copulatory pouch and accessory vesicle .(spennatheca); the 
vagina opens backward; the spermatheoa is above or behind tlie 
vagina. 

I have modified the generic characters so as lo include^ species 
which, like the following, have marginal ocelli, hut otherwisi' agree 
nearly with the typical species. For this group I propose, however, 
to establish a new subgenus : 

Subgeuus, Planoceropsia, nov. 

Tentacles, cerebral oceUi, pharynx, and stomai h as in typical 
Plunocera; margittal ocelli proaent. Keproduoti>e organs mostly 
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similar to those of typical Planoceray but the seminal vesicle is free 
and three-lobed, with the central lobe elongated, tapering backward 
into a narrow duet that joins the penis, while the side lobes are con¬ 
tinuous with the vann deferentitf; the penis-sheath is short, thick, 
conical; the penis is short, styhforiii. Female duct runs forward 
a short distance from the opening and then bends np>vard and turns 
back on itself, forming a U-sbaped tube* 

Planocera nebulosa tJirard 

FhiniWi>ra u*'b\i(om Girard, Proceedings Philadelphia Academy Natural Sciences, 
for isr>3, vol, vi, p. HiJ7, 1854 , Verrlll, Keport on Invert, of Vineyard Sd , etc , 
in Annual Report IT. S. Com. of Fiah and Fishones for 187f, pp H25 [.11), and 
G3‘2 [338], pi XIV, Mg. 100, 187:i ; Lang, Polychiden, p. 4G3 

Plate xl, fioituk 4, Plate xui, FKiURE a 

Body convex above and rather thick, especially in contraction. In 
usual extension, broad-elliptical or oblong, but capable of becoming 
Inng-olliptical or nearly circular ; edges sometimes thin and undu¬ 
lated. ^Tentacles rather long, slender, tapered, translucent whitish, 
retractile, situated near together and well hack from the front mar¬ 
gin ; no ocelli in the distal portion, but a cluster of small ocelli is 
situated in the base. Mouth and stomach nearly central; the phar¬ 
ynx and stomach have four or five main lobes on eacli side, and the 
mouth is a little behind the middle of the stouja<‘h ; in some states of 
expansion the aiiU‘rior and posterior lobes are somew hat prolonged. 
The bilobed cerebral ganglion is situated between or a little before 
the bases of the tentacles. No ocelli were observed in the deep 
colored living specimens, above dei^cribed, but when looked for in 
sections they art* found to be numerous. The ocelli in the bases of 
the tentacles form small rounded olustors, more easily visible from 
below than from above. Just back of each tentacle and a little 
more toward the median line there is a larger and more open (duster 
of ocelli; in the cerebral region there is a pair of small incon¬ 
spicuous groups, each oontaining about two or throe ocelli, while a 
few others are apparently irregularly scattered between and in front 
of the tentacles. The marginal ocelli are also minnte attd form two 
or three rows, some of wjiioh extend back to about the middle of the 
sides. 

(renital orifices two, smalb together, not far from the posterior 
margin. 

Color somewhat variable. Our specimens were nsually olive- 
green with the paler ground-color showing more or less as whitish or 



A. M. Verrill—Marine Ptanaraine of Kew England, 473 

yellowifih lines and mottlings; median dorsal stripe pale or greenish 
white ; margin whitish; sometimes the dark color is in the form of 
distinct irregular spots or blotches; ventral surface yellowish green, 
with the pharyuK opaque whitish. 

According, to Girard the original specimens were dark gray, on a 
pale ground, and the median stripe was reddish,—a variation similar 
to that common in Emtyloidius eUiptictis. 

Length 20”*”’; breadth 10 to 12”"”, in extension. 

New Haven, Conn., 1865, 1870, 1892; Newport, K. I., 1880 ; 
Wood’s IIoll,, Mass., under stones neai* low water maik, 1880; 
Charleston, 8. C. (Girard.) 

On the southern New England coast this species is not common,— 
at least I have found it only in few instances and in small numhcrs 
during more than twenty seasons spent in collecting marine animals 
on these shores. Most of the specimens are immature. 

The structure of the internal reproductive organs of this sjjccies, 
owing to its opacity and dark color, were not well made out, in the 
adult specimen described above. Some additional observations on 
a smaller and somewhat immature specimen, apparently of the same 
sjiecies, recently obtained living, are here given. 

This speoimcti agrees with the larger and more characteristic ones 
described above in the arrangement of the ocelli, which, owing to 
the lighter colors of the integument, could he made out in the living 
specimen, though they are minute. The tentacles, however, were 
relatively smaller than in the larger specimen formerly described. 
They are tapered, acute, translucent whitish, without ocelli except in 
the strictly basal part, so that they can scarcely be seen from 
above, but seen from beneath they form a small round group ; the 
clusters behind and between the tentacles, those in the cerebral 
region, and the marginal ocelli are nearly as described above, 
except that they are rather less numerous. They can hardly be 
seen with a pocket lens. Scattered, minute, marginal ocelli occur 
even at the posterior margin. The color is light olive green, irregu¬ 
larly radiated and reticulated with rather faint, greenlsl) white lines; 
margins and tentacles v^bitish; a median streak over the stomach 
and a small elliptical spot close to the posterior end, and inclosing 
the oopulatory orgatts, are greenish white. Lower surface pale, the 
pharynit, stomachy and va$^ d^erena showing tlirough as more 
opaque white organs. Mouth central ; pharynx with about Hi.v 
main lobes on each side. 

In this living specimen the reproductive organs (1^1. xjji, tig. 3) 
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could be Heen iiidistiuetly when it was compressed under the micro¬ 
scope. There are apparently two small genital pores, near together, 
blit distinct, as in TE elHptiouSy with wliich this species seems to agree 
nearly in the structure of its reproductive organs. The convo¬ 
luted vaa deferens, which runs up, on each side, to about opposite 
the middle of the stomach, discharges into the lateral lobes of a 
relatively large, three-lobed, c*r somewhat anchor-shaped, seminal 
vesicle, winch is more eonspiciious than most of the other organs ; 
its three lobes point backward, while its anterior end is broadly 
rounded ; its middle lobe is longer than tlie others, and connects 
with a narrow efferent du(^t. The male copulatory organ is broad- 
ellipiical, terminating in a conical penis-sheath and a small, short, 
straight, tapered penis, which terminates close to a small external 
pore. The larger or ellij»tical part of thc» male organ may be, at 
least in part, a ‘‘granular gland,” but T was unable to clearly dis¬ 
tinguish between the penis-bulb and the glandular organ. The 
female organs (consist of two evident parts ; the more anterior por¬ 
tion is a small elliptical vesicle (copulatory pouch ?) ; with a posterior 
pore ; the ))osterior portion is a narrower and more tubular organ, 
which appears to be a simple spermatheca. This specimen is not 
mature sexually and tlie female organs are not W’oll developed. 

I have referred this, with considerable doubt, to Girard’s species, 
for the description of the latter was very meagre, and there is con¬ 
siderable difference in color. The color, however, is quite variable 
in this group. The southern form may prove to be a very distinct 
species. 

The generic relations of this species are somewhat doubtful. In 
general structure, and especially in the characters of its tentacles 
and dorsal ocelli, it agrees well with the typical species of Planocera, 
but the latter genus is described by l.<ang and others as destitute of 
marginal ocelli, which are numerous in our species. In the stimo- 
ture of the reproductive organs it agrees more nearly with Plano- 
oera than with 8tylochu9, as described by Lang. 

In many resimets the reproductive organs are like those of Eusty- 
lochu$i and it is possible that its affinities may he even greater with 
that genus than with Planooera. But as there is but a sipgle speci¬ 
men available for the study of the reproductive organs, and that 
seems to be immature, I am unable tq determine some of the deUils 
which kre desirable before its position can be fully established. 

The presence or absence of marginal ocelli might he regarded as 
not of generic importance. In that case the present species might 
be defined as a Planocera with marginal ocelli* 
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Imoglne Oirurd, 186a. 

Imogtne 8t»inphon, Prodromus, p. [4] 32, 1867; Lang, Polydadeu, p. 446. 

Body thin, foliaceous. Tentacles with a ninglo rather large ocellus 
at the tip. Anterior border furnished with marginal ocelli. Repro¬ 
ductive organs unknown. 

Imogine ooulifera Oirard 

Inumine ovidifem. Girard, Proc Pbilad. Acad. Nat Soi., p. 367, 1863; Btimpaon, 
Prodroniua, p. [4] 22; Lang,' op. cit., p. 446. 

PlATK XL, FIGUKE 1. 

The only specimen (liat I have seen was small and immature. 
The reproductive organs were not developed. The body of this 
was very thin, obovate, with a broadly rounded anterior and a nar¬ 
rowed posterior end, when creeping. The tentacles were distant 
from the front margin, olavato, each with a very distinct ocellus 
in the rounded tip. The ocelli formed two linear divergent groups 
of about ten each, commencing between or a little behind the ten¬ 
tacles and extending much beyond them anteriorly. The }>harynx 
and stomach were not well defined, but the stomach appeared to 
have rather numerous (at least seven or eight) main lateral branches, 
which were much divided distally, and appeared to branch dichoto- 
mously. 

Tlie color, to the naked eye, appears bright red with pale margins; 
when much enlarged the bright carmine red is seen to form irreg¬ 
ular radiating and branched lines, corresponding to the branches of 
the stomach, while the narrow intervening spaces, the gastric region, 
the cerebral area, the tentacles, and the margins arc translucent 
whitish. The margin is, however, covered with small pale yellow 
spots. 

Length of the young specimen described and figured, in life, 
4*6“'“^; greatest breadth 1-5"^”'. Actwding to Girard, this species 
becomes 1*6 inches long; *5 wide. 

Busszard^s Bay, at Quisset Harbor, in 4 or 5 fathoms, on sandy 
bottom, Sept, 4, 1882, Charleston, S. C. (Girard). 

Family, Lbitoplanid,*! Stimp., 1857. 

Body broad, flat, usually thin or foliaceous. Tentacles none. 
Mouth ventral, near the center of the body. 4^harynx large, lobed 
or plicated. The main lateral branches of the stomach vary in 
number; the dintal branches often anastomose freely. Ocelli nu- 

T»an«. Conn. Aoad., Vol. Ylll. 62 Lkc., 1892. 
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meroue^ usually forming four groups, two of which are cerebral, and 
two dorsal in the position of the tentacles of Planoceridm, Mar¬ 
ginal ocelli sometimes present, often wanting or indistinct, The 
copulatory organs arc situated behind the mouth and more or less 
distant from the posterior end of the body. The male organ is 
directed baekw^ard. Male and female genital pores are usually con¬ 
siderably separated, but sometimes have a common external opening. 
In some genera a second female orifice is situated behind the ordin¬ 
ary one. No marked metamorphosis. 

The species and genem of this family are not easy to distinguish 
without a careful study, both of the living and prepared s}>eclmenH. 
The majority of the species, while living, closely resemble each 
other in foimi, color, habits, etc., although the internal organs may 
show great diversities in arrangement and structure. Unfortunately 
it is generally difficult, if not impossible, to make out much of the 
internal anatomy while the animals are alive, ow ing to tlie thickness, 
density, and imperfect traiislucenoy of the iissueH ; the presem^e of 
large quantities of ova ; the frequently deep colors, etc. On this 
account the species, as collected, are frequently confounded, and the 
rarer species, l>eing mistaken for common ones, are often overlooked. 
The only sure way, theJ*efore, is to save all the specimens seen. 

Even the arrangement of the ocelli is apt to be deceptive, for 
many very diverse species have tJie ocelli arrangeti in almost exactly 
the same way. Moreover the number of ocelli and the forms of the 
clusters in each species vary widely, according to the ago of the in¬ 
dividuals; and the form and relative positions of the clusters of 
ocelli change greatly according to the states of contraction and ex¬ 
pansion. In life, part of the ocelli are apt to be overlooked on ac¬ 
count of their being more or deeply imbedded in the integument, 
and perhaps, also, partly oonoeded by pigment, as well as because 
of their very small slise in spme species. The marginal ocelli, espe¬ 
cially, are liable to be overlooked in several species, owing to tlieir 
minuteness. 1 h&rei found it impossible to see the marginal ocelli 
with the best of simple lOnses, in some of our species, while they 
were alive, but coaid see them easily when the same specimens were 
properly preserved and mounted. 

The form is continually changing in life, and preserved specimens 
arc apt to contract in all sorta of shapes, unless care be taken to con¬ 
fine them between gl«<lso^i before killing. 

The colors of caob species, In life, are usually variable through a 
wide range of tints, and the special color-markings, when due to the 
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branche* of the ntomach, or to the reproductive organs, vary accord¬ 
ing to the kind and quantity of food, the Heason of the year, etc. 
Hence the forms and colons are usually of secondary importance 
in distinguishing the species and genera. 

The form and structure of the reproductive organs arc here of 
the greatest importance, hut these organs can usually be seen 
only very imperfectly, if at all, unless the specimens are preserved 
and mounted in such a manner as to render them translucont.*** A 
few species are sufficiently translucent while living, especially when 
immature, to afford a fairly good view of their internal organs when 
slightly compressed between glass, esptHjially immediately after they 
are killed with some agent that does wot coagulate the fluids of their 
bodies.f The structure of the pharynx and the mirnber and modes 
of division of the main branches of the stomach afford characters 
of great value that can he easily observed. 

I have good reasons for heliving that there are a number of 
species of this group living on our coast, that are not included in 
this article. This is doubtless largely due to lack of attention to 
this family on the part of collectors, myself included, owing partly 
to the prevalent impression that all the forms are members of one 
or two common species. I have observed young specimens of 
several kinds, too immature to describe specifically, that are evi* 
<lently not the young of any of tho’^e here included. 

Leptoplana (KhronberK) hang, (restr.) 

I\}iyee1i8 {pars) Quatrf., Ann ilea sci. nnt., ser. 3, vol. iv. p. 1845; Voyage 
on Sioilo, it, p, 33, 35. 

Leptoplana and Khtstnade^H (pars) Prodroraus, p 3, 1857. 

Body foliaceous, usually with thin undulated margins, usually 
elliptical or oblong, changeable. Ocelli nuinerous, formiiig four 
groups : cerebral and dorsal. The anterior or cerebral ones are sit 
uated over the cerebral ganglions, the dorsal grouj>s occupy the 
position of the tentacles foi^nd in Piumreridee* No marginal ocelli. 
Pharynx with more or less numerous broad, short accessory lobes. 

Genital pores rather widely separated, the tnale pore djstant from 
the posterior end of the body. Female pore oj^ens backward and is 

♦ It must be ofvted that the form and relative positiouH of iltofio oitrana are more 
or less altered by rill modes of preeervatlbn, owing to contraction of the lissiies. 

f f httve foartd hydrogen peroald an excellent reagedt for this purposo Nitric 
aeld often does very well, as do many other agents in common use Alcohol, corro¬ 
sive sublimate, chromic acid, etc, render the tissuos more opauue. 
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often in a circular pit; the female duct id usually elongated and 
fonns u siphon-shaped organ, the longer and narrower leg of the 
siphon above the vagina, and extending backward into a more or 
less dilated spermatheca; the middle portion of the vagina* is 
thickened and receives, on each side, numerous ducts from the 
shell-glands. In at least two of our species there appears to be a 
small posterior genital pore connected with the spermatheca by a 
narrow duct, somewhat as in Trigonoporm, 

A large, round or pyriform, thick-walled “granular gland” is con¬ 
nected with the male organ. Seminal vesicle usually well developed. 
Penis or verge often long and cirriform. In some species a sucker 
exists between the genital pores. 

The most obvious distinction between this and the closely allied 
genera is the unusual elongation of the female ducts and the verge, 
and the consequent wide separation of the genital pores. The ab¬ 
sence of marginal ocelli seems to be constant. 

Leptoplaxia virllis, sp. nov. 

PlATJK .Ylilll, FIGURES 1, Iff 

Description of living specimens :—Body thin, more or less ellip¬ 
tical, changeable. Ocelli conspicuous, black, arranged in four dis¬ 
tinct, rather large groups, those in the posterior or dorsal groups 
largest; the posterior groups are short-oblong or somewhat quadran¬ 
gular, divergent, situated near the ganglions, and have each about 
twelve visible ocelli; the anterior or cerebral groups are nearly par¬ 
allel, elliptical or oblong, a little nearer together than the others, 
and usually commence between the latter and extend considerably 
farther fomard over the ganglions; they consist of many minute 
ocelli and each has a single distinct ocellus, larger than the others, 
at the posterior, and another at the anterior end of the group. 

Color pale brown covered with darker bi^wn specks and with 
poorly defined pale blotches. 

Length breadth 10*'^“ in extension. 

Description of a specimen mounted in balsam This specimen 
(pi xuu, figs. 1, \a) shows that the ocelli are somewhat more numer¬ 
ous than described above, part of them being too deeply seated to 

<^Tho first, or thickened, glsadular portion of the duct (t^, pi, uoii, fig la) Is 
ususUy called the vagirn^ but it may not bo the copuktory doct, at least iu such 
species as have a second female orifice farther back leading to the sperrnathecfi, as in 
Trigodoporua, The latter duot, in such cases, is probably the true oopulatory duct, 
the other serving for the laying of the eggs. 
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bo readily ween in life ; the anterior clusters are shorter than in life, 
owing to contraction. The retracted pharynx has five pairs of large 
lateral lobes, and a pair of smaller ones anteriorly. The mouth is 
about opposite the second pair of large lobes. 

The greater part of the body is filled with small rounded ovarian 
folicles (o, o) erowded betw'een and around the branehes of the 
stomaeh. A still larger munbei of sperrnaries {fy t)y of smaller size, 
are arranged around and between the o\aries.^ Only a part of them 
are represented in the figure. 

The male organs of copulation are larger than in most H}>eeies and 
rather eonspicucms. The muscular penis-sheath (y) is stout-eylindri* 
cal, or slightly elavate, longer than broad. Its anterior part is cov¬ 
ered by a nearly globular “granular ghaiul ” (/•) wdth thick, dark 
colored walls. The seminal vesicle (r) in a ventral \iew^ jippearH 
like a rounded cap anterior to, and above the granular gland ; it con¬ 
sists of a median and two lateral lobes. The penis (^>) is long, 
slender, and somow^hat enlarged at the end, as seen in this example, 
in which it is retracted and probably unnaturally (*rook(*d and 
twisted, owing to the mode of preservation. 

The female genital pore is situated at the bottom of a large and 
deep funnel-8hape<l pit (perhaps produced by contraction), and is 
situated about a third of the distance from the male [»ore to the end 
of the body. The female duet (e, e') extends forward to near the 
male pore where it bends upward and turns abruptly backward on 
itself, and then becoming a narrow tube (e'), runs backward con¬ 
siderably beyond the male genital pore and eonueets with a rather 
large and nearly round spermatheca or reveptacuJum aaninalis. 

This organ (s, seems to consist of tv^'o parts or compartments, 
for in some specimens there can be seen a smaller rounded organ {s') 
overlapping or resting upon its anterior side and apparently having 
its cavity continuous with the other. In other specimens it is in 
front of the main vesicle and seems joined to it by a neck. Tliesc 
parts are, however, much obscured by the glandular organs of the 
region, the stomach branches, and other organs. The first or ventral 
portion of the female duet (r), which is usually considen*d the 
vaginaf or bursa copulatrinc. is rather thick, increasing in diam eter 
to the anterior bend, and it receives, on each side, the ducts of very 

f This preparutiou has stained with bornx-carnuna and with pionc acid, so 
that the organs sliow very plainly. The spermaries are dark brown and the ovarn^s 
bright red. Other mounted specimens of the species agree well wMth this one 

f See note under the genus, p. 477 
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numerous ‘‘ shell glands ” (w) which radiate outward and back¬ 
ward from it. The outlines and connections of the large uterine 
sacs, which also join the vagina, cannot be distinctly w‘en, but they 
lie alongside the stomach, and are filled with eggs. The vas dff 
erens also mm up along each side of the stomach as a convoluted 
tube. 

Off Cape Cod, at Station 307, in 31 fathoms, 1879; also at Sta¬ 
tion 747, off Nantucket Shoals, in 18| fathoms. 

Leptoplana variabilis (Girard) Oiofling 

PotyscflvH mndhtlu (3irard, Proc. Boston Soc. Nat. Hi«t, vol. lii, p 251, 1850. 

heptoplana mrialHhs Ditjaing, Reviaiori Turbell., SiU matheni-nat, xHv, p, 542, 
1861 

Plate xlt, rmunR 7, Platr xliii, pioitres 2, 2«, 3, 3o, 35. 

Description of liclng specimens :—Body thin, smooth, oblong or 
elliptical in extension, with the edges usually much undulated ; very 
active and changeable in form. 

Ocelli black and conspicuous; the cerebral clusters, which are sit¬ 
uated over and in front of the ganglions, arc decidedly elongated, 
usually fusiform and distinctly widest in the middle, hut sometimes 
widest at the front end, subparallel or more or l(»ss divergent, and 
changeable in position aceording to the extension or contraction of 
the tissues about them ; the hind end often extends as a narrow line 
or single row of ocelli back of the dorsal groups ; the cerebral 
clusters may contain 25 or 30 ocelli each. The posterior or dorsal 
clusters are more or less circular or oval, each containing ten to 
fifteen rather large, conspicuous, black ooelli; a few of those in front 
are usually larger than the rest. 

Color often yellowish brown, becoming paler toward the translu¬ 
cent margins and darker around the light gastric streak. The gan¬ 
glions and nerves are not red. 

Other epetiimens (as No. 730) are light salmon or light yellowish 
brown, thickly spotted with darker orange-brown, and with an inter¬ 
rupted pale streak over the stomach and reproductive organs. 

I^ength of the larger specimens 12 to 18“"'; breadth 4 to 8““. 

Description of specimens mounted in haHsmn: —The tissues are 
thin and fairly translucent. The pharynx has a large anterior, and 
a small short jmsterior lobe, with six priyudpal lobes on each side^ 
The mouth is nearly in the middle of t^e pharyUx, but in advance 
of the middle of the body. 

In the larger examples (PI. xun, figs. 3 to 3i) the greater part of 
the lK)dy is filled with numerous ovarian and spermary vesicles, the 
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latter being more numerous and smaller than the former, and 
often grouped around them in elustoiu* 

The male genital orifice is far from the hind end of the body. 
The granular gland (A*) is nearly round and prominent. The seminal 
vesicle (r) rests against the anterior side of the granular gland and 
consists of a central and two lateral paits, partially concealed by the 
granular gland, the exposed part being obovate or somewhat pyri¬ 
form, as usually seen ; the lateral portions are continuous with the 
msa deferenfia (d). The penis-sheath (fy) short, stout, somewhat 
conical ; the penis itself, or verge, (y>) is very long and slender, 
cirriforiu or hair-like, apparently somewhat ohitinoiis, usually more 
or less coiled, often exsert in the preserved specimens. 

The female genital orifice is usually sun'oundod by a bn»ad circu¬ 
lar pit. The first part of the duet (or vagina, e) is relatively large 
and long, a little expanded at tlie end, narrowing farther forward 
and bending ujiward and backward close to the male orifice, where 
it expands into a small ovate vesicle, from Hhieh it extends back¬ 
ward as a narrow moiiiliform tube (c') which runs back beyond the 
external orifice and passes into the elongated eornucopia-hhaped 
spermatheca (/<), which is broad at tlie anterior, and pointed at the 
posterior i'ud. In many specimens theie appeared to be a small duct 
leading 1rom the posterior end of the spermatheca to a minute ex¬ 
ternal orifice (,r), but this ia uncertain, for it may be the ne[)hridial 
duct. 

Vineyard Hound to Eastport, Me., low-water mark to 42 fathoms 
or more. Abundant at Gloucester, Mass., on the shores, under 
atones, on the piles of wharves, and in tide-pools, especially at Ttui 
Pound Island, 1878. Oflf ('ape Ann, Mass., station 158, in 42 
fathoms, muddy bottoju, 1878 (No. 20). fiasco Hay, Me., in tide- 
pools, 187a ; Eastport, Me., in tide-pools and under stones at low- 
water mark, 1808, HS70, 1872. Vineyard Sound, on telegraph cable, 
ofiF C\ittyhuiik Island. 

The original description of this species is almost useless f<»r its 
identification. It is as follows: ‘^This species is oblong-shaped, 
somewhat lanceolated, of a color varying from a light greenish yel- 

• In tb© specimen (^o. 20) illusireted (ftga. the ovaries aro colored light red, 

while the testes are colored dark red by the staining fluid imed (alcoholic borax-car¬ 
mine) and are, therefore, ewiily dialinguishable In order to pre\out coufiieioo, only 
a part of the«o organa are actoallv flgiired The uterine saca, ovidurtH, and mo^it of 
the large aperm-duolS are also omitted, aa well as the branches of tlie stomach, all 
of whioh oan bs soon, more or less diatioctJy, in tho preparation. 
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low to m orange ml, with a minute punctttlation of a deeper rod. 
The relative position of the eye-speeks is subject to some variation. 
I have found it in Boston and Beverly harbors, always in deep 
water. It spawns in January and February. Kntire length, half an 
inch.” 

The expression deep-water ” at the time the above was written 
probably meant 12 to 25 fathoms or less. 

Although I have dredged extensively in the same waters where 
Girard’s species was taken, and at all depths, T have never obtained 
any planariau that could be refen*ed to hts spe<*ies with any proba¬ 
bility ul conectness, unless it be the species described above, which 
is a common one in MassaebusettH Bay. Theie is nothing in Girard’s 
description of speciiic importance except the color, wliich is more or 
less variable in all the species of the genus. Other species of JLep- 
toplana^ observed by me, are often tinged with reddish, or pale 
orange, but seldom so decidedly as his description would imjily. 
Some of the varieties of the present species are, however, decidedly 
orange-red and have darker red or brown spots, nearly as stated in 
Girard’s description. This fact, and the correspondence* in locality 
induce me to adopt his name lor this common species. 

That his 8])ocics was a Leptoplana is prol»abIc, because of his call 
ujg it a Pohjeelhy which, as used by authors at that time, was nearlj 
equivalent to heptoplaua. From the description alone, it w ould, of 
course, be impossible to tell even the genus to which his species 
belongs, for no indication of the acaual arrangement of the ocelli is 
given. 

It is quite tmssible that this species is identical with £. eflipsoide^ 
Girard, descrilied by him a few years later from the drawings of Dr. 
Stimpson, The latter, as it exists in the Bay of Fundy, is a much 
larger and br^mder form, with less conspicuous ocelli, and presents 
some other diffenmces, as noted below. But these variations may 
be due to greater age, or to more favorable conditions of growth. 
My specimens arc not sufficiently numerous to enable me to form a 
complete series between the two typical forms, They are, at any 
rate, very closely allied. 

Among foreign species, the neai-est relative of this species is, per* 
haps, i. ErObaehienHs (CErsted) of Greenland, '’fhe latter has 
more numerous lobes to tbe pharynx and stomachy and differs, also, 
in the form of the genital organs. 
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Leptoplana elUpsoides Oirard 

Lt*ptopluna eliip90idlm Girard, in StimpHon, Invert Grand Mnnan, p ‘27, pi 2, hg 
16, 1863, Dieting, Re\i«lori dor Ttirbellnrioii, Abtbeiliing 8iU d niatlieiTi- 
naturw , xliv, p 613, IHfal, Laug, Polycladeu p '>12, copy of ongmal dOHcnp- 
tion 


Plaif \i, Fifit»BF8 5, 6, Plate alhi unijuiis 1, 4a 46 

Ihsorlptlon of Ho in g i^pechnens: —Body larges flat, rather thiti, 
UHually broad-ovate or broad-elliptical, but capable of beconung 
long-elliptical; the odgeB are thin and frcepiently Htrongly undulated, 
and are capable of being used for swimming by moans of rapid un- 
dulatory motions. 

Ocelli arc small, black, and not very conspicuous; tlu»se in the 
dorsal clusters arc larger than those in the cerebral (diihters. The 
latter are relatively rather small, somewhat elongated groups, broad¬ 
est near the middle, narrowing to a point anteriorly, and containing 
numerous (often 30 to 40) minute crowded ocelli They are situated 
a little forward of the other groups in usual states of the bo<ly, 
but in some states of contraction of the anterior and dorsal region 
they may be drawn back, so as to he between, or e\en behind, the 
dorsal groups. The dorsal groups are usually nearly circular and 
contain numerous (20 to 25) ocelli of different sizes, some ot whi(‘h 
arc much larger than the rest. 

Color, various shades of dull yellowish brown, greenish brown, and 
reddish brown, usually more or less distinctly marked with irregular 
spots or blotches of darker brown, and with small specks cf whitish; 
a lighter colored median streak runs over the gastric region, and 
another c<»vers tlie genital region farther back ; frequently the tno 
streaks are united into a continuous median streak that extends 
nearly the whole length of the body. Tudor surface pale grayish 
or yellowish white, the whiter pharynx and vam deferentia showing 
through indistinctly. 

Length of large specimens, in exteiiKion, 26 to 35"““; breadth 12 
to 20"'"'. 

Description of mounUd specimens :—The specimens mount*‘d in 
balsam are not sufficiently translucent to show distinctly many of 
the internal organs, owing ui part to their largo size and tlie gieat 
amount of pigment, but more particularly to the tact that the body 
is so densely filled with ovarian and spermarian vesicles that the other 
organs are obscured. 

Teaks Ookk Auad* Vol Vin. 63 January, 1893. 
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The male genital organs (PI. xltii, fig«. 4a, 4i) are close to the 
posterior end of the stomach; there is a conspicuous, nearly round, 
granular gland {k)\ at the anterior end of this, and partly concealed 
by it, the seminal vesicle (^•) can be neeii; its form is pyriform or 
rounded and cap-like, its length, as exposed, being usually greater 
than its breadth; it consists of a central, and two lateral parts, which 
are dilations of the ha^ deferem; the penis-sheath is stout-cylindrical 
or somewhat expanded at the end; the perns (p) is long and slender, 
cirriform, cxiiled up more or less in contraction; the external open¬ 
ing is often, in preserved specimens, laised on a conical elevation, 
and sometimes the penis sheath is piotruded as a elavate papilla. 

The female genital opening is usually situated in a broad funnel- 
shaped depression of the surface in preserved specimens ; irom this 
opening the nearly cylindrical, thick-walled, tubular duet or vagina 
(t>) runs forward nearly or quite to the male onfioe, ^here it bends up¬ 
ward and then turns backwaid upon itself in the shape of a siphon ; 
at the bend it expands somewhat, into a small vesicle ; but its distal 
or dorsal portion is a narrow, somewhat moniliform tube (u'), there 
being a senes of slight constrictions along most of its length ; it 
extends back beyond the external female orifice into a rather large, 
elongated, somewhat flask-shaped, thick-walled speunatheea (s). The 
first or ventral portion of the female duct (vagina, v) receives, on 
each side, numerous slender ducts of the tubular shell-glands that 
radiate outward from it in every direction, except directly forward. 
The connections of the uterine sacs or oviducts were not observed. 
Opposite tbe posterior end of the spermatbeca there appears to be 
a minute external onfice that communicates by a slender duct with 
the spermatbeca, but this connection was not fully demonstrated, 
nor was it seen in every specimen examined; it may be the nephri- 
dial duct* 

Gulf of St. Lawrence to Casco Bay, low-water mark to 60 fathoms. 
Common at Eastport, Me., and Grand Menan, N. B., 1862 to 1872, 
at low-water marie under stones, in tide-pools, and at all depths down 
to 40 fathoms, on stony bottoms. Halifax, IST. S., « to 10 fathoms, 
1877. Casco Bay, Maine, 30 to 12 fathoms, 1878. 

This species, as stated under L, vftriahUU, is closely related to the 
latter and may prove to be only a larger and more fully developed 
variety of it* The principal differeneea, externally, are the larger, 
broader, and more robust body, and tbe relatively smaller and much 
less oonspiououa ocelli. The color is variable in each and not essen¬ 
tially different, uedess the small white specks of tlie present species 
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be characteristic, which is doubtful Internally, the structure is very 
similar, but the first part of the female duct (vagina) in this species 
is relatively shorter and smaller, and the spermatheca is somewhat 
svrollen or flask-shaped, while that of £* iiarlahilh is rather cornu- 
oopia-shaped* The male organs are very much alike. 

The amount of the variations in form, proportions, and position of 
the genital organs that may bo produced by the preserving and hard¬ 
ening fluids is, however, very uncertain. Those closely allied forms 
should bo more carefully corapaTod as to these organs, when living, 
or at least before immersion in hardening agents. 

♦ 

Leptoplana angusta, ep. uov 

PUATE XL, FiaUUE 8 , PlATR \L£V, riOUItFS 2, 2a, 3. 

Body very changeable, in extension rather narrow and elongated, 
elliptical or oblong, the length exceeding half an inch and equal to 
about three times the breadth, very thin, with the margins flexible, 
and usually more or less undulated and curled ; the front end is 
usually rounded ; the posterior end is often notched or emarginate 
in the middle. 

The cerebral and dorsal clusters of ocelli blend, and form two 
nearly straight and parallel fusiform groups, often nearly linear in 
the small specimens, pointed at both ends, and situated well forward. 
In the larger spooimens these groups have a distinctly wider portion 
behind the middle, composed of a small cluster of larger ocelli be¬ 
longing to the dorsal gptups, which are partially detached from the 
cerebral groups ; but in the smaller specimens the dorsal ocelli can 
hardly be distinguished from the others, which mostly lie in two 
rows in each group. 

The retracted pharynx is large, elongated, elliptical, with numer¬ 
ous short) nearly equal lobes along the sides, of which about twelve 
or thirteen pairs can usually be distinguished. The mouth is some¬ 
what behind the center of the pharynx. The stomach has numerous 
lateral branohes and a great number of terminal twigs which anas¬ 
tomose pretty freely distally. 

The reproductive organs extend entirely around the pharynx and 
Stomitoh, thus forming an opaque or dark colored elliptical Kone. 
The deferentia in the larger apecimens are often conspicuous 
organs along the sides of the stomach. The uterine sacs in some 
specimens are large and swollen with masses of eggs, opposite and 
behind the posterior part of the stomach. The copulatory organs 
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are situated rather far back and are not easily seen in most of the 
preparations. The male organs consist of a large, elliptical, muscu¬ 
lar penis-bnU) more or less concealed by a large round granular 
gland ; the sessile, rounded or oval seminal vesicle is situated above 
and partly behind the anterior end of the granular gland ; the penis- 
sheath is rather long and large, cylindrical or sometimes elliptical ; 
the penis is, apparently, simple and conical, without a slender chit- 
mous cirrus. The glandular portion of the siphon-shaped female 
duct is elongat'd and dilated anteriorly, in the largest specimens, 
and extends from near the ])osterior margin of the body forward to, 
^nd often beyond, the male orifice, as seen in the best preserved 
specimens. This region is usually so altered by cunlraction that the 
reproduceIV(* organs an* evidently mu<*h altered in form and position 
in nearly all cases, and therefore vary in different specimens from 
the same lot. The larger specimens are filled with numerous ovarian 
and spermaiian (olicles, and the uterine sacs and rum deferentla are 
swollen with their contents. 

Color above, while living, various shades ol light brown, often 
tinged with daiker hi own in the middle and at the margins. 

Length, in extension, while living, 12 to 10’^*”*, breadth 4 to 6'"*". 

Provincetown, Mass., 1879, abundant among h\droids, barnacl|s, 
etc , on the bottom of a whaling vessel, recently arrived from off the 
(/arolina coast. It was associated with several southern species of 
mollusks, crustaceans, etc. 

l^his species is not a typical Leptoplana^ but it appears to be 
closely allied to several foreign species referred to that genus by 
Lang and others. In its external characters it agrees with the genus 
ElaemodeH of gtunpson, which Lang unites with Leptoplana, 

Trigonoporas Uagi op c*u, p 502 

Pharynx wdth numerous lateral lobes, stomac^h with about five or 
six pairs of main branches, which at first branesh arborescently, but 
distaily anastomose more or less completely. 

Marginal ocelli numerous, but minute ; many other similar minute 
ocelli are scattered over the frontal region. Cerebral ocelli numer¬ 
ous, forming large clusters over the ganglions and frontal nerves. 

Dorsal ocelli small and numerous, forming crowded groups, some¬ 
times confused with the cerebral clusters. Male oopulatory organ 
with a well developed pyriform ponis-bulb and granular gland com¬ 
bined ; mnstiular penis-sheath conical or funneWhaped \ penis sim¬ 
ple, conical; seminal vesicle apparently wanting. Female duct 
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siphon-shaped, with an external openinjo: at eacli end. Its anterior 
opening is very near tJio male orifice (in contracted specimens often 
in the same deprc^SHion); the posterior orifice is smaller and consider¬ 
ably farther back. A s])ecial spermatheca is wanting, or may be 
formed by a dilation at the anterior bend of the vagina, and not 
mnch specialized. 

The single European species {T, oephttlophthalmus)^ for which this 
genus was constituted, is a long and narrow form, with the groups 
of ocelli all confused, while our two species arc broad and stout 
forms, with the four main clusters of ocelli clearly distinct, and ar¬ 
ranged much as in Leptoplana and Ciyptordis^ from which they dif¬ 
fer but little in general appearance, whe!i living. From Leptoplana 
they are, however, easily distkiguished by the presence of numerous 
marginal and frontal ocelli, and by the peculiar structure of the gen¬ 
ital organs. In the structure of the reproductive organs, and espe¬ 
cially in having two orifices for the female duct, both of our s)>ccies 
agree well with tlie type-species of TVigonoporus, 

The cerebral ganglions and mam nerve-trnnks in both of our spe¬ 
cies are distinctly pale red in life, the color resembling that of the 
nervous system of certain nemerteans belonging to the genera Linens 
ajid Cerebratnius. This observation was repeated many times, and 
in different years, so that it can soaretdy be due to any tem))orary 
cause. I have not observed a red color in the nervous system of any 
other planarian. 

Trigonoporus folium Verriii 

leptoplana folium Verrill, Marine Invert of Vine^'ard ^und, cU , pp d.i2 [1^8] 
1873 , Lan#?, op oit.. p 612 , copy of original desmptioii 

Plate xu, fioures 5, 5a, ; ri \tk \ui nauuES 5, 5»i, r>6, Plaik wav fhh kes 

1, 4a, 4c, id, f>f>, r>, 7 

Description of IMng specimens very changeable in form, 
rather flat, leaf-like, in extension oblong-elliptical or ovate, and 
usually narrowest anteriorly, capable of contracting to short, rounded 
or broad-ovate forms ; margins more or less undulated, ^ hen in rapid 
motion* 

Ocelli small and rather inconspicuous; the dorsal groups are sit¬ 
uated at about the anterior fourth or fifth ; the cerebral groups are 
elongated, irregularly fusiform, there being two broader portions, 
united by a narrower one, in the middle of each ; they taper to a 
point at both ends, with numerous minute ocelli in the broader parts, 
near the middle and over the front and posterior ends of the gan- 
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glions ; they are nearly parallel, not far apart, extending both behind 
and before the brain, but diniiniehing in breadth over the middle 
of the ganglions ; one or two of the anterior ocelli are usually dis* 
tinctly larger than most of those in the clusters. The smaller but 
more conspicuous dorsal groups, which arc a little farther apart and 
situated rather behind the ganglions, contain a moderate number of 
rather larger ocelli, forming somewhat angular or irregularly rounded 
clusters, while just behind each group there is usually a small de¬ 
tached cluster of two, three, or more ocelli. In some specimens 
these small clusters are not noticeable, while in others they nearly 
blend with the main clusters. 

The mounted specimens show, also, two, three or more rows of 
minute marginal ocelli, extending aroitnd the anterior margins, back 
to the middle of the sides, and in small numl>ers even to the postt^rior 
end ; many other similar minute ocelli* are scattered over the whole 
frontal legion, in advance of the cerebral groups, and some of the 
largest of these are ranged along the main frontal nerves. 

Color, in life, yellowish flesh-color or pale ocher-yellow, lighter or 
darker yellowish brown, ete., becoming paler and translueent near 
the margins which are whitish ; the ganglions and main neives are 
pale red or pink; the stomach has very numerous, much lobed a^d 
divided branches, which often show through as brown markings; 
over the stomach and pharynx there is a whitish or pale reddish 
streak; behind the gastric streak there is a small elliptical whitish 
patch over the genital organs. The ventral surface is paler and 
shows a whitish gastric spot and the opaque def^rem running 
up along each side of the stomach. 

Length in life, 1ft to 26*^'”; breadth 10 to 

DeecripHon of epe^imem mounted in hdlmm :—The ocelli, in the 
mounted specimens (PI. xuv, figs. 4^, ad), appear naore numerous 
than in the living ones, because more of those that are situated deep 
in the integument become visible, and consequently the shape of the 
clusters, especially the cerebral ones, appears to be different, in addi¬ 
tion to the effect of oontraotioii. The brain (fig. 5d) is only slightly 
bilobed, iTie stomach-branohes are so thoroughly anastomosed that 
the body-parenchyma, as seen by translucency, appears to be ver- 
miculated, or divided in many places into polygonal compartments, 
in some places even having a honey-combed appearance white in 

* Thess small aoattersd marginal ocelli were not noticed in the living 
mens, doubtless owing to their small siee The examinations wore mostly made with 
a good pocket leus, or a dissecting microscope. 
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other parts the spaces are rosette-like ; owing to the contraction of 
the tissues the surface is reticulated by corresponding grooves. The 
ovari45s and spermaries when present are nuraerous and arranged 
somewhat in rosettes, but they are not developed in most of the spe¬ 
cimens, even when of large size.* The granulai gland and muscular 
penis-bulb together form a conspicuous, broad pyriform organ (PI. 
XLiv, figs. 4, 4a, 0, 7,/;), which is partially translucent and shows 
a radially vermiculatcd structure within {k') and a central funnel-like 
opening to the ejaculatory duct; the anterior, opaque, rounded, 
glandular portion, forms, in some specimens, a slight median angle, 
or prominence. The muscular penis-sheath (figs U, 7, q) is strong 
and usually regularly funnel-shaped. The penis (/>) is small, 
tapered, styliform. • 

The anterior female })ore is near the male orifice, and in some spe¬ 
cimens, owing to contraction of the tissues, Imth are brought close 
together into a single pit-like depression (figs. 4, 7); the dorsal por¬ 
tion of the female duct somewhat elongated, and its posterior 

opening is at a considerable distance from the anterior orifice ; the 
ventral part of the duct {v) is shorter and broader, and it receives 
the ducts of numerous shell-glands (to); at its upward bend it is con¬ 
siderably dilated, and this part probably serves as a spermatheca. 

Hehind the second female orifice ($') there is usually visible a 
slender median duct which appears to terminate in a minute med¬ 
ian pore (a) ; this is, perhaps, the central nepbridial duct, but its 
extension forward could not be traced in the preparations. 

The (HiHix deferentia are large and convoluted, in the specimens 
containing ova, and extend forward to or beyond the middle of the 
stomach. The uterine sacs, in the same specimens, are large and 
moniliform, each one containing four or five rounded masses of 
eggs ; they extend forward to about opposite the mouth. 

In the sexually developed s[>^oimen8 the sperniarios are very 
numerous, especially between the outer meshes of the gastric branches, 
where there are few ovaries ; farther toward the center they often 
form groups of five to ten around a single ovarian foliole, thus hav¬ 
ing the appearance of a rosette, with the larger ovarian foiicie in the 
center, each rosette occupying one of the meshes formed by the 
digestive tubes. 

Long Island Sound to Kastport, Maine, from low-water mark to 

^ Probably the breeding fcaaoo was mostly past when they were cjolleoted, in mid¬ 
summer, but they are present in the original specimen obtamed in April, and also m 
the one from stmion 7B4. 
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54 fathoms. Off Watch Hill, li, I., 4 to 5 fath. among alg«c, specimen 
with ova, April, 18V2 (A. E. V.); off I^oint Judith, R. I., sta. 784, in 
20 fath., with ova, 1880; off Block Island, sta. 812, 28^ fath.; off 
Gay Head, Martha’s V^incyard, 18 fath,, 1887; off Cape Cod, sta. 301, 
27 fath., 1879; off Cape Ann, Mass., at stations 134 and 130, in 20 
fath., and at sta. 1H2, in 46 fath., 1878; Eastport, Maine, 1870. 

Tliere is conniderable variation, both in external appearance and 
in the form of the reproductive organs in this species, but I believe 
the differences observed are due to age, season of the year, presence 
or absence of ova, and the amount of contraction when preserved. 
As it might be doubted whether all the forms can be referred to 7! 
folitmiy I have thought it well to give here a spe<*ial description of 
the original type‘Si)ecimen of that species, for comparison with the 
later and better specimens, described above. 

J)eecviptio7t of the original specinmi from life :—Body very flat, 
foliaeeous, with the margin thin and undulated ; outline very change¬ 
able, broad-ovate, narrowing to an obtuse point at the anterior end ; 
sometimes oblong or elliptical and but little narrowed anteriorly. 

Ocelli in four groups, near the anterior end ; the anterior or cere¬ 
bral clusters are parallel, narrow, elongated, widest in the middle, 
close together, alm<»st blending on the median line, and composed of 
many verj^ minute ocelli, less easily seen than those of the other 
clusters; the terminal ocelli are largest; the dorsal or posterior 
groups are rather small and irregular; in some states of extension 
often triangular, with the pointed end backward ; marginal ocelli 
numerous, but minute, in two or three rows near the edge, with 
others scattered over the frontal region, visible only when much 
magnified. 

Color, pale yellowiah flesh'Ooh>r, veined with dendritic streaks of 
darker flesh-color and whitish lines; an interrupted longitudihal 
whitish streak in the middle, ovqt the stomach and pharynx, and a 
small median whitish streak farther back. 

Length, 20*"'" to 26*""'; breadth, 10*"“* to IS*"*". 

Off Watch Hill, 4 to 0 fathoms, among rocks and algise, April, 1872* 

J>e$oription of the original type as preserved original type- 

specimen, mounted in balsam, shows many of the anatomical charge* 
ters (PI. XLiv, flgs, 4-4<j), but the posterior end had been mutilated 
in life and only partly healed; in consequence of this the female 
reproductive organs are not perfect, 'This also accounts for the 
broad emargination of the posterior end, mentioned in the original 
description. 
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The pharynx is short and broad and has five large lobes on each 
side, some of which are bilobed, and two small lobes near the anterior 
end. The mouth is somewhat behind the middle of the pharynx. The 
stomach has five or six main branches on each side and these are 
much branched and extensively anastomosed distally, as described 
above. 

The meshes or interspaces between the stomach-branches are filled 
with large numbers of rather large ovarian folicles and a much 
greater number of smaller spennaries which are grouped closely 
around each of the ovarian folicles, so as to form rosettes where they 
are not too much crowded ; distally the spermaries increase in num¬ 
bers, while the ovaries diminish. 

The combined granular gland and j)enis-bulb (figs. 4, 4a, k) form 
a regularly pyriform organ, rounded anteriorly, and having essen¬ 
tially the same structures as in the specimens described above ; the 
penis and penis-sheath (q) also agree well with those already 
described. Owing to the mutilation of the female organs and the 
contraction of the parts, the anterior female orifice and the male* 
orifice are brought close together, and the posterior female orifice is 
not distinguishable. 

This is a very active and restless species. One specimen protruded 
its multilobed pharynx when placed in alcohol. A specimen (sta. 
136, July 26, 1878) was filled with white eggs, visible through the 
integument of the ventral side, while living. 

When preserved in alcohol, the specimens retain their form better 
than those of most of the related species, and usually do not curl up 
much ; the preserved specimens are rather thick, firm, usually broad- 
ovate, narrower toward the front end, which is often somewhat 
lanceolate; the mouth is usually visible as a small round central 
opening; the small male reproductive orifice, or a papilla in its place, 
is often distinct. 

Trigouoporq.8 dendritious, sp. aov. 

Platb xw, riQUBS 4; Plata xlu, pioubbs 4, 4tt, 44^ Platr xLm, pigukr 6. 

Body usually ovate with the anterior end narrowed and more or 
less pointed, edges undulated and flexible, but the form is subject to 
considerable changes, though less so than in the spooies of Lepto- 
plmna. 

Ocelli minute and rather inconspicuous; the cerebral groups are 
aear together, IrregulaiP and somewhat elongated, composed of 
Numerous very small ocelli whioh mostly lie over the anterior and 

TkAXa OoNx. Aoaii)., Vot. Vllb S4 Jancaby, 1S93. 
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the posterior ends ot* the ganglions, so that oa(?h cluster is constricted 
in th(‘ middle, or somewhat hour-glass shaped ; the dorsal groups 
are more conspicuous, but usually smaller, irregular, longer than 
broad, often somewhat elongate-triangular, with the acute end 
directed ba(‘kward they are well separat(?d from the cerebral 
groups and are, for the most part, behind them; marginal o<'elli are 
small but numerous, in two or three rows extending hack to the 
middle, while numerous small ocelli are scattered over the whole 
frontal region. 

Color [>ale yellowish or pinkish, with brown dendritic markings, 
due to the much divided and lobed stomach branches ; the pharynx, 
showing distinctly through the integument, forms a deeply lobed 
central spot. The t*eiebral ganglions and nerves an* reddish. The 
mouth is rather large, situated in front of the middle, and about op¬ 
posite the He(5ond pair of large pharyngeal lobes. Phai ynx is large 
and has about live pairs of large and long lobes. The main branches 
of the stomach fork and divide arborescently atfnst, and the bran(‘hes 
arc much lolmlated along their sides, giving them a fern^like appear" 
anoe. They do not anastomose so freely as those ot 7' foHum. 

Length 12 to hreewlth 0 to 

The reproductive organs (PI. xiiv, fig. 3) agree pretty nearly with 
those of T. folium, as seen in the mounted specimen. Tlie penis- 
bnlh and granular gland together are more oblong than in that 
species, and there appears to be a constriction near the front end, 
partially separating the cap-like anterior portion from the rest. The 
penis is short, conical, and simple; its sheath is not so thick and 
strong as in T, folinm The anterior female orifice is a little distance 
back of the male orifice; the glandular part of the vagina is elon¬ 
gated, and its posterior orifice is situated well back. 

Off Race Point, Cape Ood, sta. 817, in 28 fathoms, 1879. 

Disoocells Ehrsttljorg, 1812, (emtmd), Lang, op cit, p 486 

Body broad, usually ovate, foliaceous, marginal ocelli present, 
cerebral and dorsal ocelli variable in number, usually in four groups. 
Mouth central or a little in advance of the center. Pharynx large, 
and sometimes with divided accessory pouches, A single common 

* Tho mounted specimens, «a well as some of my skertohes from life, show thnt 
all the groups of ocelU as repfosented In %. 4, Plate xtt, are too regularly trwugulai, 
and the posterior groups are too large and too elongated; fiie enlarged figure on 
Plate XLif. fig. 4o, is from the same specimen, after mounting, but doubtlosH the 
shape of the groups is more or less altered by contraction 
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genital opening. Female genital organ with a glandular accessory 
vesicle. 

The following species is referred to this genus chiefly on account 
of its external resemblance to the tyj)ieal species. 1 have had no 
mature specimens sufliciently well preserved to enable me to study 
the reprtKluctive organs. 

Disoocelis mutabilis Vcrriii. 

PoJyMu muUtbilis Vcrrill, Report on the Inverteb. of Viueyard Sound, etc, p. 

746, (452,) 1873. 

Lan^, op fit, )». 610, copy of original doacription. 

Plate xl, fioubk 7 ; Plate xiti, fiocres 6, 6a, 7. 

jHncripth7i of the original specimen from *Body much 

depressed, thin, changeable in form, often elliptical or oval, fre¬ 
quently broad and emarginate in front, and tapered posteriorly. 
Marginal ocelli very distinct, black, forming several rows along the 
front border, but only one or two rows laterally. Dorsal and cere¬ 
bral ocelli larger, forming three pairs of rather ill-defined clusters ; 
the outer or dorsal clusters are largest, often convergent backward ; 
a pair of smaller cerebral clusters is situated a little in advance, and 
nearer together ; the third pair is a little farther forward and still 
closer together, often more or less confused with those next behind 
them. 

Color, yellowish brown, darker centrally ; or pale yellowish, thickly 
specked with yellowish brown. Length, about 1 to 9™"’ ; breadth, 
5 to 

Thimble Islands, near New Haven, Conn., 1 to 2 fatlioms, among 
red alg«e, 1872. 

The original type-specimen, described above, was mounted in bal¬ 
sam for the microscope, when first obtained. It is still in my pos¬ 
session, and from it the figures (PI. xur, figs. 6, ^a) have been 
drawn with the camera-lucida. Unfortunately the internal organs 
are not well preserved. The reproductive organs eannot be seen 
at all. Possibly the specimen was immature, with imperfectly de¬ 
veloped sexUftl organa, but its size would indicate tliat it wag adult. 

The pharynx and stomach are large and have numerous lateral 
obes. As near as can be made out, the elongated stomach has eight 
or nine principal branches on each side, but they are indistinct, owing 
to the poor state of preservation of the specimen. 

The marginal ocelli are rather conspicuous and extend hack nearly 
as far as the posterior end of the stomach. The four groups of 



4^4 A. JK VifHU-^Marine JVmari<t^ of Niw JSnglmA 


cerebral and frontal ocelli are more or leea confused in the prepara¬ 
tion^ and are unuHually far apart, doubtless owing to compression in 
mounting the specimen; the distortion of the groups is doubtless 
due to the same cause ; behind each cerebral group tliere is a rather 
large isolated ocellus. The posterioi or dorsal groups are conspicu¬ 
ous, a little elongated, elliptical or oval, somewhat pointed behind ; 
each is composed of about 12 black ocelli, several of which are con¬ 
siderably larger than the others, reniform in shape, with a transpar¬ 
ent, lens-like portion on the concave side. 

I have never found another large specimen that can be referred to 
this species. 

Description of young spethnens :—Several very young individuals 
were taken at the surface, with towing nets, both at New})ort, R. L, 
and at Wood’s lloll, Mass., which apparently belong to this species, 
but they are all too immature to be identified with certainty, until 
intermediate sizes shall have been observed. 

One of these young specimens, figured from life, is represented on 
Plat© XL, figure 7, in its contracted form ; another unpublished fig¬ 
ure of the same individual is considerable longer with the frontal 
ocelli farther forwaid, and with the stomach longer and showing 
eight or nine pairs of lateral branches. The reproductive organs arc 
not distinctly developed* The form is generally obovate or obcor- 
date, with a distinct emargination in trout. The ocelli form six 
groups; the frontal groups contain each only one or two ocelli; the 
cerebral groups contain each about thre^ ocelli in a single row; each 
of the outer or dorsal groups contains three ocelli. (PI. xlii, fig. 7). 

The color is translucent whitish with delicate, pale yellow den- 
dntic marking and a deeper yellow gastric spot; the transparent 
margin is elegantly marked with a row of light golden yellow spots* 
It is active and graceful in its movements* 

This specimen was taken at the surface of the sea at Wood’s Holb 
Aug. 16, im 

Tribe, CoTYLKA Lang. 

Acetabulum yentral) behind the female opening.’^ Mouth and 
pharynx situated between the middle and anterior end of the body^ 

• The existence of a ventral aeetabuhun or euokor Is not strictly disgnosHo of this 
group, for oertaln i^edas Of end of Ptanowri^es have, also, a ventral 

sucker of the same kind. But in ell the latter groups, so far as I know, the tudket, 
when present, is in firont of the lemale orlftoe Berhaps the pit-Uke depression around 
the female drlhoe of oertain speoleii of L^toplanidm is of the same nature and for the 
seme purpose. 
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Pharynx tubular, long or flhoit, ex^ertible. Main Htoniach cavity 
not extending forward beyond the |)harynx. Lateral \>rai\cbes of 
the «tomach variable in number, reticulated or dendritic. 

Tentacles, when present, situated at the aiiU'rior margin, often 
wanting. Ocelli numerous, usually forming two certbral clusters ; 
an anterior marginal row ; and clusters in the tentacles, when these 
are present. Female organs are without a eopulatory poucli and 
accessory vesicle or sperinatheca. The male organs are variously 
situated, often anterior ; sometimes they are paired, oi even (in the 
genus Anonymu^ multiple in a lateral row along each side. De¬ 
velopment with metamorphosis. 

Family, Euhyi.eptid^« Stirap., 1857 (emend.). 

Eurylpphd(p I^ng, Die Polyclndon des (iolfeg von Neapel, p 653, 1884 

Body ovate or elliptical. Marginal tentacles present or absent. 
Mouth near the anterior extremity of the body. Pliarynx tubular. 
Stomach long, narrow ; its hranclies either simple or anastomosing. 
Ocelli are present at the front margin of the body and in the tenta¬ 
cles, when these are present; others form two cerebral groups. 

Eurylepta (Rhrouberg) Lanjr. 

Body not papillose. Marginal tenta<‘les well developed, elongated, 
not pliciform. Pharynx cylindrical. Principal lateral branches of 
the stomach about five on each side, not anastomosing. Male aper¬ 
ture under the posterior end*of the pharyngeal sac. 

Eurylepta maculosa VomU, ap nor 

Pt./nK XLt, FIQUHKS 2, 3 

Peaeription of lioiny apecimetu: —Bod} thin, very changeable, 
usually elliptical or oblong, and more or less elongated, with the 
margin very thin ; in motion often wavy and undulated, and eon- 
stantly changing its form ; frontal margin rather narrow with two 
moderately long, obtuse, flattened marginal tentacles, which are 
flexible and changeable in form. 

Ocelli numerous; on the lower and anterior sides of the tentacles 
there are clusters of numerous, minute, black ocelli, but they do not 
extend much above the middle of the tentacles ; numerous similar 
marginal ocelli are scattered between the tentacles on and near the 
fi'ont margin ; back of the tentacles, the distance varying with the 
atate of contraction or extension, there are, above the ganglions, two 
elon^gated grou)>s of cerebral ocelli, side by side, and so close together 
as to appear, at times, like one broad group ; each of these groups 
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oonsifltB of twelve or more ocelli, of which one, near the middle in 
each group, i» larger than the rest. 

Color pale, translneent, yellowish or pinkish white, irregularly 
specked and mottled, or veined, with purplish or brown, and usually 
with a mimbor of darker and more distinct, small, brown spots scat¬ 
tered over the central area, and especially along the middle of the 
back, while around the margin the color markings form distinct 
radial spots. 

Length 10 to 12'“"‘; breadth 6 to 

Wood’s Holl, on piles, July 14, 1881; in mud, Aug. 2, 1882; Nau- 
shou 1., near WoocVh Holl, Mass., at low-water mark, among alg»% 
Aug, 20, 1887. 

This species has been met with but few times, and in each case 
only a single specimen has !»een obtained. It must be considered 
very rare on our coast. None of tbe specimens are sufhciently well 
preserved to allow any anatomical .study. 

Family, Pbostiuostomid.^ Lang, p. 59 4. 

FrosthiOStomum Quatrefagos, op cit,p 1.33, 1S45, Lang, op cit, p 594 

Body elongated, smooth. No tentacles. Ocelli in cerebral groups 
and around the front margin. Mouth anterior, below the brain. 
Pharynx long, tubular, directed forward. Stomach elongated, with 
numerous lateral branches, not anastomosed. 

Male genital organs behind the phaQrngeal sac ; two accessory 
seminal vesicles ; petiis uncinate, directed backward. 

This is the only genus of the family. 

Prosthiostomum gracile Girard. 

Prmthio«toinum ttrasiU Girard. Proc Boston Soc Nat. Tbst., vol. in, p. 261, 1S60. 

fdammxies? (fracilis Biifnpmn, Pmdrowius, p» [3] 2 b 185t. 

WoonouT, Pro. ! 

The original descriplion of this species is so meager that no one 
has hitherto beCn able to identify it, so far as T know. 

It reads as follows ; “ It differs from other st>coies of the same 

genus by its very slender body and the arrangement of the eye- 
specks, which are disposed in four groups; of which the first and 
second ai*e in a single pair, the third triple, and the fourth double. 
From Boston Harbor.^ 

The generic position has been doubtful. Dr. Stimpson, who states 
that he had GJrafd’s original drawings of planarians for examination, 
refers it doubtfully to EtaemodM (s= Leptopkma in part). 
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The only «peeirnenH of the ji^enus ProMiostomum that 1 have 
found on the New Knglaiid eoaHt are quite young. Presuming 
that Girard’s speeies was corroetly referred to this genus, my young 
specimens may, very likely, belong to the same speeies, for the 
ocelli have a similar arrangement. 



F]|? 1 PfanOno’ihviUnt grnnh. Yoiinjj x 8 

When living the body is long-elliptieal in extension (see out 1, ironi 
life) and quite thin and translueent. The stomach has about four¬ 
teen main Viranches on each side*, and these are much divided distally. 
Those of the anterior pair curv<' outward and forward around the 
pharyngeal region and ocelli. The tubular [diarynx was only inq>er- 
fectly seen, and was probably not fully developed. The cerebral 
ocelli form an interrupted curved row of about four on eaeb side, of 
which the anterior pair is largc^st. The posterior or dorsal elusters 
are each represented by tw^o oc'clli, }daced obliquely. The marginal 
ocelli arc very distinct, and form a single row around the front edge. 
The reproiluctivo organs were not d(‘veloped. 

Color pale yellowish white with darker ycOIow arborescent mark¬ 
ings, due to the gastric branches. Other specimens are light yellow¬ 
ish green, with a whitish gastric sp(»t and pah* radial lines, and a 
greenish median line p 08 teriorl\. 

Length of the largest about 4'““' ; bieadth l 

Noank, Conn., July 9, Wood’s lioil, jM,\ss., July *io, IHSl; 

New Haven, (\>nn., Oct. 14, 1892, Boston Harbor (Girard). 

It is probable that Giraid’s speeimens wen* also immature, and 
perhaps but little larger than those here described. He does not 
give the size. 

MONOOONOPORA or TRICLADIDEA. 

Body generally narrower and relatively longer than in the Digo- 
nopora. Sometimes a distinct muscular ventral foot is present. 
Sometimes a posterior sucker is developed. In som<‘ genera there 
arc dorsal tentacles ; in others, frontal Jobes. 1’he mouth is gener¬ 
ally somewhat behind the middle. The pharynx is generally simple* 

■*Iii the Amsrioan Creah-water genus P9iajoQcata(hb\^y\ besides the central phar5rnx, 
there i» a row of emaller ones along each side, each one «rising from the base of a 
lateral secondary stomaob-brauch. 
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and tubular, often cylindrical or urii-Hhaped, and capable of being 
protruded fully from the mouth ; when retracted it lies in the median 
line, in a definite pharyngeal cavity. Its base connects with the 
stomach at the central part from which the three main gastric 
branches arise. 

Two of the main gastric branches run backward, one on each side 
of the pharyngeal and reproductive regions, and from these numer¬ 
ous smaller transverse branches, either simple or branched, run out 
toward the margins, and still smaller transverse branches often lun 
inward toward the center. The anterior main branch is median and 
gives off lateral branches more or less symmetrically'on each side. 

The brain, frontal nerves, and main lateral nerve-trunks are gen¬ 
erally well developed ; a small marginal nerve and a complex nerv¬ 
ous plexus can often be distinguished without difliculty. 

The ocelli are often only two, situated over or near the cerebral 
ganglions, in other cases three pairs, and in many genera they are 
numerous, in two groups; sometimes they are lacking. A median 
otooyst is sometimes present. 

The species ai'e nearly all hermaphrodites. There is one common 
genital orifice, posteriorly situated. The ovaries, or germaria, are 
usually two, anteriorly situated, and special mtellaria are developed 
along the sides. Spermaries are generally, but not always, numerous 
and scattered. The copulatory organs present many variations. The 
eggs are generally enclosed in capsules. Some species arc viviparous. 
Development is direct. 

Most of the species of this group inhabit fresh-water and moist 
places on the land, but there are several marine genera. The terres¬ 
trial species are found chiefly in warn and moist countries, but a 
single, small terrestrial species (Ehf/nohodemue eyhaticm I^eidy) 
inhabits New England, as far north as New Haven, where I have 
often observed it. 


Family, BnanLOUEiD^ VerrilL 
BdtUuridm Piesiug, op. olt, p. 518, 1861. 

Body elongated, flattenedi, highly muscular, leech-like, with a well 
developed posterior acetabulum or sucker, Brain and lateral nerve- 
trunks well developed ; marginal nerve distinet. Pharynx plicated, 
cylindrical in extension. TWo posterior main gastric branches not 
united posteriorly, Ectopatasit<»H. 

This family is constituted for the following genus only. 
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Bdelloura Leidy, 

Pfoc Acftd. Nat. Soi, Philttd, vol v 242, 1861; StimpBon, ProdromiiH, p 0, 1867, 

Hdt^ffura Piesiiig. Sitzb. der rnathem-naturw , Abtbeilimj^, Dendroctt^lcn, p. 618,1861 

Body llat, lanceolate, with thin muscular edges along the middle, 
adapted for swimming. Acetabulum nearly as wide as the body, 
separated V>y a constriction. Mouth behind the middle. Tentacles 
noTjo. Ocelli two, reniform, with a front lens. Brain large, bilobed, 
with several pairs of frontal nerves ; lateral nerve-tnn ks (PI. xt.iv, 
fig. H, /i, '//,) large, united by a posterior commissure in the acetabu¬ 
lum, and by othei's, farther forward, behind the genital orifice. 
Lateral gastric branches (fig. 8, f) more or less divided. Penis sim¬ 
ple, conical, unarmed (figs. 8, p), A pair of female, accessory, 

lobulated glandular organs or “uterine sacs” (fig. 8, j-) is situated 
about opposite the genital pore. Pnicellular mucus-glands are pres¬ 
ent. Rhabdites are wanting. Eggs are enclosed in capsules. 

The only know'ii s}»ecie8 is an active ectoparasite on but 

it is able to swum freely, with an undulatory, leechdike motion. 

Bdelloura Candida (Hrard. 

Vorteor candidix Girard, Proceedingw Boston Soc. Nat Ilist, vol. iii, p. 264, 1851. 

HxMlwira paniaitiva Jjoidy, Proceedings Acad. Nut vSei. Philad., vol. v, p 242, 
1862; Stimpsou, ^rodrouius, p. 6, 1867 

Bdellonm Candida Girard, op, oit., vol. iv, p 211, 1852 

Bxleflura parunitioa Dioaing. op elt., p, 618 

Bdelloura candUhi Terrill, Hep Marino Invert, Vineyard Sound, pp 624 [240], 
460 [106], 1873. Gissler. Amer. Nat., vol. xvi, pp. 52, 53, 1882 (egg-cases niid young), 
Ryder, op dt., pp. 48-51 ; 142, 143, 18B2 (10 woodcuts of egg-cfisoS, etc ; fig. H is 
reversed, head for tad), three species supposed to exist on Linmlun, 

Flanaria limuli GrafT, Zool. Auaoig., pp. 202-205, 1879, Woodruff, Bull. Mus. 
Oomp. Zool., xxi, p. 19,1891. 

Plate xl, figtities 10, lOf;, Plate \li, pkjubk 8, Plate .\liii, ftgurk 11 ; Platk 
XUV, FIGURES 8. 8o, 86. 

Body smooth ami firm ; muscular system highly developed ; very 
changeable in form and very active; usually lanceolate, or broadest 
in the middle with the anterior end pointed, While adhering by 
the posterior sucker it can extend itself in every direction, at times 


Fig. 2. Bdeitonra Candida. Adult, slightly enlarged. 

becoming almost linear and looking very much like a small leech 
(CVe/twtind)^ but in contmetion it becomes short-elli})tical, oval, or 
oblong ; the’tnargjns are thin and often undulated in life. Posterior 
Thaks. Ookn. Aoao., Vol. Till. 65 d an part, 1893. 
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sucker well-developed, variable in form according to the state of 
contraction. It is able to swim rapidly with undulatory motions like 
those of a leech^ 

Ocelli two, black, conspicuous, near together, not far from the 
front end. Pharynx conspicnouB in life, as a white median, cylin¬ 
drical, sulcated organ showing through the integument; its open 
end is divided into about six small lobes. Mouth nearly central, 
or a little behind the middle. Transverse bmnohes of the intestine 
numerous and crowded, about twenty-live to thirty principal ones 
on each side; mostly forked and lobulated distally, in adult speci¬ 
mens. The ovaries or germaria appear as somewhat opaque, whitish, 
round or pyriform organs in‘ar the bases of the fourth pair of 
branches of the stomach, and often about midway between the brain 
and the base of the pharj^nx. 

Color whitish, grayish, or yellowish ; the intestinal branches 
usually forming a central darker brown region, in the middle of 
which the pharynx forms an oblong white sjmt. The color of the 
gastric or intestinal branches varies according to their contents. 

Length 16 to 25“^*”; breadth 4 to 6"‘^\ 

Cape Hatteras, N. C., to Casco Bay, Maine. Very common on 
the gills and gill-plates and other parts of the “horse-shoe crab,’’ 
Limulm polyphemvs. 

The egg-oapsules^** are often found in large numbers attached to 
the gilbplales of Limulm, lliey are chitinous, brownish or yellow¬ 
ish, variable in siase and form, usually o\al, elliptical, or oblong, 
with the upper side convex and the under side nearly flat; the 
larger ones are about 3“® long and half as wide. PI. xliv, figure 
86, They are usually attached by a pedicle at one end, but some¬ 
times at both ends. They contain from one to eight eggs or em¬ 
bryos, most coramonlj four to six. I h/ve observed fresh capsules 
during the whole summer, and have seen them forming in October, 
showing that the breeding season is long. PI. xun, fig. 11, ca. 

It seems to me certain that the embryos formerly described and 

^ Dr A. Hydet has described and figured three forma of th^ egg-oapsulea from 
tbe gilts of Limul%$ (Amer. Naturalist, vol 16, pp. 48-61) and thinks that they prob¬ 
ably belong to dletinot speriea, I have never found but one spedes of adult plana- 
riani on IMnulm. In the ease oi one of the worma (fig. 8), supposed by him to be 
a distinot species, he mistook the caudal suoker for ihe head^ and overlooked the eyes. 
Making tlfis correction, the dUTerenoSs noted by him disappear. The dfflerenoes in the 
capsules appear to be only variations of form and siae of no great impottanoe due, in 
part at least, to the age and ske of tbe individuals producing tliem* I’he capsules 
produced by the largest iq;ieoimen 0 contain more ova than those belonging to young 
individuals. 
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figured by Mr. A. AgaaHiz,f under the name of Planaria angulata^ 
did not belong to this Bpecies, for he stated that the egga found 
by him were in “ a string of eggs, mistaken at first for those of 
some naked mollusk,” which is the case with the eggs of many 
Polycladidea, but not with those of this genus. The embryos ob¬ 
served by him were not sufiiciently advanced for identification, but 
the structure of the stomach and its branches, so far as developed, 
agrees better with one of the Polycladidea than with that of any 
of the Tricladidea. The embryos of Bdelloura before leaving the 
capsules usually have the three main divisions of the stomach clearly 
visible, well as the two eyes.^ 

This is a true parasite. It sucks the blood of its host and destroys 
the substance of the gills. When large numbers are present the gills 
of the Limultm arc often extensively damaged in this way. 

It is gregarious in its habits. Large clusters of the adults are 
often found grouped together on the joints of the legs as well as 
on the gills of Limulua, Even in confinement they preserve the 
same habit, adhering to the glass in large groups. When disturbed 
they often swim away with undiilatory motions, like certain leeches. 

This species is particularly favorable for anatomical studies, for 
the tissues are well differentiated and the various organs are more 
distinct than in many other allied planarians. The small amount 
of pigment in the integument is also favorable, especially when 
examined in the living or fresh condition. It is also very tenacious 
of life, for it will live for a long time without food in a very small 
amount of sea-water. 

Some of the principal anatomical characters that can be made out 
with living specimens are represented on plate xuv, figs. 8, 8a. 
Figure 8 shows a ventral view of the entire worm only slightly com¬ 
pressed, and figure 8a shows the posterior portion of another indi¬ 
vidual more strongly compressed, so as to show the reproductive 
organs better, but In this figure the intestinal branches {f) arc so 
much compressed that they appear unnaturally broad and swollen, 
while the outline of the posterior sucker is obscured, for the same 
reason, in this figure the nervous system is omitted. 

The lateral gastric branches (left unshaded in fig. 8) in adult 
specimens are very numerous, ten to twelve arising from each side 
of the anterior trunk or median division of the stomach (^r), while 

♦ ^veral Writers, haVe carelessly referred to the embryonic forms, described by Mr. 
Agmia M the young of this speclea aithough the true ogg-oapsules of the latter 
hare long been known 

t innals Lyceum Nat Hist, N«w York, vol viil, pp 306-*109 I 86 G 
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twelve to eighteen arise from each of the posterier divisions 
Those in the middle part of the body are mostly twodobed or 
forked, and some of them are divided into three or four branches 
but some remain simple, especially toward the ends of the body. 
Under pressure all the branches usually appear lobulated along their 
sides and at their ends. The posterior trunks also give oflF from 
their innei borders smaller lateral branches which run in toward 
the median line, wheiv those of opposite sides anastomose, back of 
the pharyngeal region. The two posterior trunks do not anasto¬ 
mose at their posterior ends in any of the examples studied by me. 
The anterior trunk terminates behind the brain. 

The pharynx (/) is large, cylindrical or urn*shaped, according to 
its state of contraction, lobed or scolloped at the end, and often 
plicate or grooved along the sides. It is often protruded in alco¬ 
holic specimens 

The bilobed brain (c) is large and easHy seen. Each lobe gives 
off from its antero lateral and front borders about five mam nerves 
(<*') which subdivide and run to the margins of the head The 
main lateral nervo-trunks (n, «') are large and distinct They run 
hack and anastomose directly in the posterior sucker. They give 
off, all along their course, lateral nerves that subdivide into many 
small branches, part of vdiich go to the adjacent organs, while some 
go to and join the small but distinct marginal nerve in the 
vicinity of whicli they form a fine network. The principal trans¬ 
verse branches from the large nerve-trunks correspond nearly in 
number with the gastric branches. Back of the genital organs 
five or six, or more, transverse commissures unite the main nervous 
trunks. The eyes are well developed, with a blackish, reniforra> 
pigmented retinal body and a frontal lens like structure. 

The genital orifice ( $, ^ ) is situated just back of the pharyngeal 
region. The vma (d) run alongside of the pharyngeal 

region as convoluted tubes; near the penis they bec'ome enlarged 
and serve as two seminal vehicles (r). The penis-bulb is pyriform 
or oboonie, and the penis (p) is simple, styliform. The oviducts 
run forward from the female genital duct .or vagina (n) on each 
rfide to. the germaria or ovaries fig, a), which are situated,well 
forward at or near the bases of the third aud fourth pairs of gastric 
branches. The vitellaria or yolk-^glands are very numerous; they are 
clustered around and between the gastric branches, together with 
the testes or spermarian foHclcs (<, t), which are smaller and more 
numerous. 
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Two rather conspicuous glandular organs or uterine sacs ” (a?) 
are situated to the rigljt and left of the genital oritice. Eacli one 
is connected with the genital duct by a convoluted tube. The func¬ 
tion of these organs was not clearly ascertained, but they probably 
are of the sarae nature us the so-called uterine sac” of other tri- 
cladial planarians, which serves in part as a sperniathcca or seminal 
receptacle and in part as a shclbgland. In this genus their principal 
function is probably the secretion of the materials for the formation 
of the strong, chitinous egg-capsules. 

F'amily, Planaiup.k. 

Body depressed, more or less elongated, often oblong or long- 
lauceolatc in extension. Head sometimes broader than the body, 
often with its lateral or antero-Iateral margins a little produced into 
points or angles, or somewhat auriculate. Tentacles sometimes pres¬ 
ent, usually absent. 

Ocelli commonly a single anterior pair, with a frontal lens-like por¬ 
tion and a renifonn pigmented body; sometimes three or more pairs; 
sometimes absent. 

Pharynx single,* tubular, usually cylindiieal; mouth central or 
subcentral. Lateral intestinal branches simple or dichotomously 
divided. 

Eggs commonly laid in capsules. Some species are viviparous. 
Fluviatilc and marine. 

Fovia Gimrd ; iStimpson, emend.. 1857 

fhvm Girard Proc Nal Hisi, i\, p 211. 185Stimpsou Prodrorniis, 

p. ri, 1867; Diesitifr. op oil, Dendroc, p 501, ISO'i, Jen»en, Turbelleria ud 
hitom Norvepfiffi p. 74. 1878 

Body depressed, oblong or long-elliptical in extension, changeable; 
back a little con via, ventral side flat, the posterior part most muscu¬ 
lar. Front of head often slightly produced and angular; sides of 
head rounded, at other times a little prominent or angular. 

Ocelli two, anterior, rather large, with front lens and reniform 
pigmented body, eaeh usually surrounded by a pale spot. 

i. « ^ . __ 

^ The duviattl© pjenus PhagocaUi b»idy is^heye excluded from this foinily, U 
should he the type of a special fatuUy {FtMX^gooaUdm) characterized by the presence of 
sehondary lateral pharynutoe, besides the median central one, and by 
aevatsl other peculiarities of structure. {8ee detailed description of its anatomy and 
histology by W. M. Woodworth, in BuUetin Museum Comp. 21ool, vol. xxi, pp. 1-44, 
pi. MV, 1801.) 
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Mouth near or behind the middle. Largest lateral hranohes of 
the stomach usually more or less lobed or forked in the adult, 
simple in the young. Pharynx large, cylindnoal Reproductive 
organs not fully known. Penis conical, simple. 

This genus appears to be closely related to Ounda. 

Fovia afflnis ((Ersted) Stimp. 

Plamrta affirm CEsrted, Entw. syst. Einth Plattwttnner, p. 54. 

fbvia affinw Stimp., Prod., p [6] 24, 1867; Oiesing, op. cit., p, 602, 1861 , JenseB, 
op. oit., p H (descr.) 

f Vertex Warrmi Girard, Ptoc. Boston Hoc. Kat. Hist., vol iii, pp, 264, 363, 1861. 

f Fhvia Warrfni Girard, op. cit., vol. iv, p. 211,1862; Stimp. Prod., p. [6] 24,1857 ; 
Oiesing, op. cit., p. 229, 1862. 

Planarw gnuea Verrill, Rop. Invert. Vineyard Sound, etc., pp. 633 [399], 487 
[193], 1873. 

Poma grisea Verrill, Check List Marine Invert., p 13, 1879 

Fopta littoraP^a Verrill, op oit., p. 13, 1879, {t non Mliller ap.) 

Plat* vli, figurbb 0, 9a, 96. 

Body very versatile, in usual extension oblong, widest behind the 
middle, round or subtruncate at both ends, or with the middle of 
the front margin a little prominent, sometimes contracting into 
broad*‘Ovate or cordate forms. The anterodateral angles of the 
head are often slightly prominent, subangular or rounded, and very 
mobile. Mouth nearly central. Principal lateral branches of the 
stomach mostly bilobed, others simple. The posterior part of the 
lower surface seems to l>e capable of being used to some extent as 
a sucker, for the creature often moves with quick jerks, like a leech, 
but it is not separated by any constriction from the rest of the body. 

Ocelli two, not far apart, black, reniform, with a transparent front 
lens, each situated in a reniform white patch or spot, widest out* 
wardly. 

Color above, yellowish, grayish, reddish, or fulvous brown, or 
dark brown; margins and lower side paler; over the pharynx and 
stomach is a long, pale blotch in the middle above, extending in 
some examples the whole length of the body; the long cylindrical 
pharynx can sotnetimes be seen through the integument, especially 
beneath, extending in partly ooAracted specimens nearly tp the 
posterior end. Plate xli^ figure 9ft. 

I.fength 4 to 12*"*; breadth 2 to 3^*, in extension. 

Ten Pound I., Gloucester, Mass., in tide*^moIs at low-water, and 
among eel-grass (Xoetera) in the harbor, J878; Oasoo Bay, Me., at 
low-water, under stones, 1873, (var. grieeot)^ Watch Hill, E. L, 
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at low-water mark, April, 1872 (A. E. V.), var. grisea, Beverly, 
MasH. (Girard), var. WarreuL 

Tbift species is not abundant on our coast. I have taken only a 
single specimen of a dark green variety (referred doubtfully to this 
species) at Kastport, Me., and Grand Menan, N. B., during many 
seasons spent in studying the fauna of that region. 

Our species appears to vary widely in color, but I am unable to 
find other differences sufficient to indicate more than one species. 
Nevertheless, it may be well to designate the principal color- 
variations as varieties until better known, especially as they have 
already received specific names. 

Variety, WarrOHi Girard.* 

Color red or reddish brown. 

VanotY, grlBea Verrill 

Planarw giisea Vorrill, Invert Vineyard Sd, p f>33 [333], 1873 

Color grayish, yellowish or greenish above, with a median whitish 
streak. PI. xu, figs. 

The original description is as follows:— 

“ Body elongated and usually oblong in extension, often long 
oval or somewhat elliptical, obtusely pointed or rounded postenorly; 
bead subtruncate in front, often a little prominent in the middle; 
the angles are somewhat prominent, but not elongated. Ocelli two, 
black, each surrounded by a renifonn white spot. Color yellowish 
green or grayish, with a central whitish stripe in the middle of the 
back, surrounded by darker; head margined with whitish. Length, 
in extension, breadth, 

Watch Hill, R. 1, under stones, between tides (April, 1872). 

This species is referred to that of northern Europe with some 
doubt, owing to our imperfect knowledge of the internal anatomy 
of both forms. Externally they appear to agree closely. 

♦ I should retain this name with aomo hesitation for this form, from the original 
dasoriptlon alone, which is too indeflnUo to enable one to be certain as to ita applica¬ 
tion to a species of this genus, as now defined. But m Stlrapson had Girard’s 
original drawings for examination, and give a more precise definition to tliis genus, 
it must be presumed that F, Warfeni, the type, oonfornis to his definition. 

There is a peculiar rod planarian, on our coast (see pi. xl, fig 9), which agrees well 
with Girard’s "description, so far as it goes, but my ijpecimenft had no distinct ocelli 
This is the species referred to f by the in the Report on Invert, of Vine- 

ygrd ^und^ p. 633 [T\9]. 1878, Additional studies of fresh speoimons are esaeutlal, 
in order to identify It. 
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The Hynonymy of the European 8j>ecieM is still doubtful, for some 
European authors refer the Planarta Uttoralk MOllcJr to this genus, 
while others consider it identical with Procerodes nlvm (Ersted ap. 
Aa Muller’s species is doubtful, 1 have preferred to adopt a later 
name, which apj^ears to be applicable to our American form. 

Procerodes Girani 

Viocetodfs Oirard, Troo Boston fioc Nat llist, vol, iii, p 251, 1850, Stinipson, 
Prodrotnus, p [6J 23, 1857, Diosing, R^'V Tnrbell, Dendroctelen, pp 401, 620, 
1861, Jensen, op olt, p 74 

Siase small. Body convex, thickened, more or less oblong. Head 
obtuse, somewhat wider than the neck. Ttuitaeles two, near to, but 
distinct from, the antero-lateral margins of tlie head. Eyes two, 
well developed, situated just behind the tentacles, furnished with a 
transparent front lens, directed anterodatorally, and a reniforrn, pig¬ 
mented retinal portion. Pharynx long, cylindrical. Mouth sub- 
median, or in advance of the middle of the body. 

Owing to the dark color and opacity of my 8f»ecimens, when 
living, I was unable to observe the stnicture of the reproductive 
organs, nor did I ascertain positively whether the intestinal branches 
were chiefly simple or branched, but they appeared to be forked, or 
bilobed, in many cases, at least. My specimens are all mounted in 
balsam, so that sections cannot well be made, at present. The 
mounted specimens are very dark. 

Procerodes ulvae (CErst^U) stimp 

Planarta idve^ CErstod, Kroyer’s Nftturb. TldsBk , jv, p 550, 1H44, Diesing, Hyftt., 
vol i, p. 200. 1800 

Procerodes Wheatlmdn Oiwrd, Proc. Boston Soc. Nat Ui»L, jii, p. 261, 1861; 
StimpRon, Prod, p. 6, IB6?; Dlesiwg, flevis Turbcll., Abthell, Dendroc , p. 520, 
1861; Verrill, Invert Vineyard »Sd, etc. p 633 [339], 1873 

l^ocerodes ulvct Stimpson, Prod, p 6, 1867 , Dicsiog, Hevi» TurboU. p. 621; Jen- 
sen, Turbell Ut. Norvegio', p 74, 1878 ^ 

Plamria frequmis Leldy. Manno Invert pAuna of Rhode 1. and New Jeraey, p 
11, 1855, ID Joum. Philod Acad. Nat. Bei,, nor 2, vol. iii, p. 14. 

Procerodes ftetjuem Stimp, op cit., p 6, Dieairtg, Hev. p. 621; Verrill, 

op. cit, p 325 [31], 

Platk xli, mvm 10 , Pirate xwi, muBws 11, 11 a. 

Body, iu ordinary extension, oUlong-oval, rather wider posteriorly 
than anteriorly, broadly rounded at the posterior end, convex dor- 
sally and flattened beneath; the neok narrows decidedly in normal 
extension. Head distinctly wider than the neck, roniided iu front. 
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TeiJtaoleK whitish, when extetided a little elongated and tapered to 
a point, but capable of complete retraction and usually not vi8il>lt* 
in preserved specimens, though their position may be indicated by 
small white spots; they are situated near the antero-lateral margins 
of the head, but not on the margins. Eyes rather large, black, but 
not easily seen, <»wing to the dark color of the integument.^ Mouth 
submedian. 

Pharynx, as retracted in mounted specimens, long, rather narrow, 
cylindrical, e<jual to a third, or even nearly half the length of the 
body, its posterior end reaching back to af>out the posterior fourth 
of the body. 

(\>lor, above, dark smoky brown or blackish, often with a more 
or loss distinct stripe of li^ht gray or yellowish white along each 
side of the hack, sometimes mottled with darker and lighter brown; 
beneath jialor; tentacles and margins of head whitish. 

Length 4 to 6 '®™; breadth 1 to 1 5 *""*. 

New Haven to Bay of Fundy. Point Judith, R. I., (Leidy) ; Man¬ 
chester, Mass,, (Girard). I have collected it at New Haven, Conn., 
Newport, R. I., Wood’s Holl, Mass., Casco Bay, Me., etc. It is 
found also on the northern coasts of Europe. Found near low- 
water mark under stones, and in tide-pools, among alga*. 

This species is active in its habits. It has a singular resemblance 
to some of the small land slugs in form and mode of progression. 
Its egg-capsules are unknown to me. 

Part IL— Aaela. 

The aceelous planarians of our coast have, hitherto, received but 
little attention. Besides the few 6]>ecie8 noticed below, T liave 
observed several others, but not with sufficient care to enable me 
to give satisfactory diagnoses. Some of the species are very com¬ 
mon among algae and eel-grass in shallow harbors. 

The Actnla are remarkable for the absence of any distinct mem¬ 
brane lining the digestive cavity, so that no distinction can be made 
between the body-cavity and digestive cavity. This cavity is lined 
with a loose cellular parenchyma and has an indeterminate outline; 
it is often very large and usually filled with large numbers of small 
crustaceans, diatoms, and various other organisms. 

The mouth is often at, or near, the anterior end of the body, but 

♦ The eyes are not cligtinctly Bhown in the fifniw (pi xxi, Ak 10)^ owing: to the 
dark shading 

TaA«ft 6aNK Acao., Vou Vlii, 


66 


JANUAKY, 1893. 
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it may be near the middle of the ventral side, or even behind the 
middle. It is often large and is sometimes simple, but more fre¬ 
quently it is surrounded by a slightly developed muscular ring or 
collar ; more rarely there is a rudimentary pharynx. The integu¬ 
ment is generally filled with clusters of rhabdites. There is often a 
peculiar glandular frontal organ opening at the antc^rior end. 

The brain, longitudinal iieivous trunks, and nervous branehes are 
present, but not so well-defined as in the previous groups. A pair 
of ocelli may be present, but are ofUmer absent. A median otoeyst 
is almost always present. Posterior teiitaele-Uke organs or cirri 
are sometimes pi*esent 

The reproductive organs are variable in structure and position. 
Sometimes there is but a single genital pore, but usually there are 
two median ones, posteriorly situated, the male orifice being be- 
hiny^l the female. The ovaries are usually lateral and paired; special 
yolk-glands are not developed. A bursa seminalis or spennatheca 
may be present, or absent; sometimes there are two. The testes 
are folicular and imbedded in the parenchyma. The penis may be 
simple or armed; a seminal vesicle is usually present. Eggs are 
usually enclosed in capsules. 

The external form is exceedingly varied. Many species are flat, 
broad-elliptical or ovate ; others are Jong and narrow ; some arc 
nearly terete; others are angular in outline. Some species {Conoo- 
luta) habitually curl the sides of the body inward and downward, 
so that they appear narrower than they really are. The size is 
generally small, the colors often bright. 

Family, AeHAK0ST0MiPi« Graff, Monog. 

Body usually more or less flattened, elliptical, ovate, or cordate, 
long or short, frequently with the sides ciirved downward. Mouth 
ventral, behind the otoeyst, often median or submedian. Pharynx ru¬ 
dimentary or wanting. Otoeyst present. Ocelli sometimes two, often 
absent Genital orifices separate. Penis simple, unarmed. Bursa 
seminalis well-developed, with one, two, or several tubular outlets. 

Aphanostoma (Brsted. 

BLroyer’s Naturhist. Tldiwk., set % vol i, p. 4l7, 1846; Oarus, faona Mad., p. 189, 
J884; tjlraff, Houo^., p 220; Graff, Turbell. Acoeila, pp. 66, 69, 1891 
Jensen, Turbell. Lit. Norvegiro, p. 22, 1878. 

Body more or less flattened, oblong, ovate, or elliptical^ usually 
narrowed posteriorly. Mouth circular, before or near the middle. 
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A ruditnentary pharynx. Otocyst single, near the anterior end. 
Otolith usually well developed. No ocelli. Frontal "glandular 
organs present. 

Genital apertures, posterior; the male behind the female. 8per- 
marian folicles numerous, lateral. Openings of the bursa semhialis 
without chitinous parts. Ovaries paired, lateral. 

Aphanostoma diversioolor acrsted. » 

Kroyer’a Naturhist Tidsak, sor 2» vol i, p 41T, 1845, Carus, op. dt., p 139; 
Graff, Monop^r, p. 220, Graff, Turbell Acwla, p &9, pi 5, Ojc 4, 1801, section. 

Aphanosiomum dtv(mnr/}lor Jensen, Tnrbell ad Lit Norvegiip, p. 26, pi. i, tipr®* 12 
to 21, 1878, anatomy 

P1.ATB \U1, FrOUBF 8 

Body very changeable, in extension usually long-oval or elliptical, 
obtuse anteriorly, or tapering to both ends, but most so posteriorly; 
only a little depressed; in contraetion short-ovate and thick. 

Color variable, generally with a sulphur-yellow spot on the ante¬ 
rior end and another on the back; a large spot of bluish or viola. 
ceouK usually covers more or less of the back, and is sometimes 
divided posteriorly by a V-shaped white line; lateral borders 
whitish. Mouth subcentral beneath. A cluster of frontal glands 
is connected .with a pore at the anterior end of the body. Otocyst 
small, much obscured by the pigment, gibbous, situated at about 
the anterior eighth. 

Length, in extension, 1*5 to 2®'”; breadth 0-20 to 0*85“*^". 

Newport, R. I., July 29, 1880, among algsc at low-water mark. 
It occurs on the coasts of Norway and Great Britain, and in the 
Mediterranean at Naples, Trieste, etc. 

Aphanostoma aurantiaoum sp. nov. 

Platb xui, nuuavs 10, l Oa 

Body long-ovate in extension, depressed, broadest in front of 
the middle, usually bluntly rounded anteriorly, but very soft and 
changeable. Otocyst rather large, conspicuous, situated at about 
the anterior eighth, gibbous, containing an inverted cup-shaped or 
beU**shaped otolith, situated at the anterior side of the nearly circu¬ 
lar and transparent vesicle. The otolith is almost continually in 
motion, while living. Ground-color light ocher-yellow, everywhere 
thickly covered with small, distinct spots or specks of bright orango- 
rod, thus giving the whole surface an orange-yellow color, paler 
towards tibe margins. Reproductive organs are unknown. 
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Length about breadth 0-H6 to O-SO®””, 

Newport, R. I., at low-water mark, among alga, July 29, 1880. 

This species is only provisionally referred to the genus AphanoB- 
toma^ for its internal anatomy was not studied. The specimens 
were lost. 

Aphanoetoma olivaceum sp nov. 

PLATK KLU, FIOURK 9 

-*1 

Body ovate, broadest anteriorly, rather thick, convex. Otooyst 
conspicuous, at about the anterior eighth. Mouth j’ather behind 
the middle ; digestive cavity large, behind the middle ; in the ex¬ 
ample figure it contained an amphipod crustacean. 

The ovaries ai'e large, lateral; posteriorly, the oviducts arc tilled 
with two or tljree rows of large ova, which are dark green in color. 
The female orifice is about midway between the posterior border of 
the* digestive cavity and the male orifice. The latter is near the 
posterior inargit), in the center of a pale spot. It is flanked on each 
side by two small vesicles (probably seminal vesicles); two larger 
saccular organs (perhaps the posterior part of naBu deferentfa) run 
forward and diverge, but their nature was not certainly ascertained' 
owing to the dark color of the integument. The form and structure 
of the penis and spermatheca were not observed, for the same reason 

Color dark olive-green, or brownish green. 

Length breadth about 1*5*“«*. 

Provincetown, Mass,, at low-water mark, amcmg filamentous alga?, 
Aug. 14, 1879, 

This species is referred to ApkanoBtoma only provisionally, for 
its reproductive organs are imperfectly known. It has considerable 
resemblance to certain species of M^cynostoma. 

Polyohgsrus Uark. 

PestschHft fiir beuokart, p, 29$,. Oct, 1892. 

Body flattened, changeable in outline, usually cordate or ovate, 
narrowest anteriorly, emarginate or bilobed posteriorly, with one to 
five slender, contractile caudal cirri. The lateral margins are usually 
not inflested. Mouth central or nearly so, with simple muscular 
margins. No proper pharynx. Digestive cavity large, separated 
posteriorly from the genital area by tissues more dense than those 
of other parts. 

Otocyst small, roiind, sometimes indistinct of wanting; otolith 
cup-shaped. ^ 

Brain distinr^tly bilobed; each ganglion is somewhat stellate in 
form, and gives off three main nerves: anterior, lateral, and poste- 
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rior. The superficia:! nerven are exionaively anastomoHed, so as to 
form a network of inegular meshes. 

Ovaries large, on each side of the digestive cavity; oviducts large, 
often much distended posteriorly by clusters of large mature ova. 
Spermariaii folicles numerous, situated on each side of, and often 
extending nearly or quite around, the digestive cavity. Vasa de- 
ferentia large, mort^ or l(‘8S saccular posteriorly, ’i^hen distended 
with their contents, and connected with a circular seminal vesicle 
surrounding the base of the penis. 

The penis is unarmed and in contraction ovoid or (‘onical, but 
rather long, tapered, and usually'^ somewhat curved when fully ex¬ 
tended. (See plate xuv, tigs. 6, 8, 9). 

The male orifice is near the posterior margin, in front of the 
median caudal cirrus. 

The female orifice is situated a little farther forward and com¬ 
municates with a simple tubular vagina, which runs up dorsally 
beneath the saccular spermathwa. 

Spermatheca or hursa mninaHs is large, complex, reniform or 
cordate, with numerous chitinous outlet-tubes scattered over the 
surface. 

Rhabdites and pigment-eorpus<*les are contained in the integument. 
PolyohcBrus oaudatus Mark 

Mark, op oit, pp 298-309, pi xxi, fljfs 1-22, anatomy. 

Plate xli, fiqitres 11, llrr; clatk xriv, riccrtics o to 10 

Body depressed, flat or <'onoave boneatli, somewhat convex above, 
and often gibbous or swollen dorsally, wdien tille<l with ova ; in 
extension varying from broad cordate to narrow-ovate, according 
to the state of contraction ; front end bluntly pointed or evenly 
rounded ; sides often nearly parallel ; )» 08 terior end usually deeply 
emarginate, with a broad median notch and rounded lobes each side 
of it ; margin thin, sometimes iuflexwi, especially when swimming. 

Caudal cirri one to five. In adult examples there are generally 
three slender, pale, translucent caudal cirri, one of which is median, 
while the others, whi<'h are usually a little smaller, arise from near 
the inner border of the posterior lobes. Sometimes, in large speci¬ 
mens, another smaller pair is developed external to the latter, on 
the posterior lobes (pU xi4V, fig. 6). In young specimens the 
tnedian cirrus appears first. ITie cirri all arise at a slight distance 
from margin, on the dorsal side. Each one can be I'etracted 
into a small,^ basal, bnlb-like, muscular, invaginated cavity of the 
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integument. The caudal cirri are often lost by injuries, but are 
quickly reproduced. 

The otocyst is small, circular, situated well forward at about the 
anterior fourth; otolith cup-shaj»ed. In some specimens the otocyst 
appears to be rudimentary or wanting; in many it^ can scarcely be 
seen while living, owing to its small size and the great amount of 
pigment in the integument; in others it is easily visible. 

Mouth central or subcontral, simple, circular or transversely ellip¬ 
tical, highly dilatable, surrounded by circular muscular fibers. The 
digestive cavity is capacious, more or less irregular in outline. It is 
usually filled with various Entomostraea and other small cruslaoeans. 

The genital openings are small, round, near together, and usually 
not very distinct. The male orifice is a little in advance of tlu^ base 
of the median caudal cirrus. The })enis, as seen from beneath and 
foreshortened in mounted spoctmens, is usually ovoid or conical; 
when protruded it is rather elongated, cylindrical or tapered, ofliui 
curved, with a conical tip. Its base is surrounded by a circular 
seminal vesicle (pi. xiiv, figs, C~10, which receives the i'xtm (hf 
erentia {d) on the right and left sides. Tlie latter are voluminous, 
more or less saccular and contorted posteriorly, when filled with 
their eontents. 

The spermarian folicles (t) are small, numerous, pyriform, and 
extend along each side above and partly external to the ovaries and 
oviducts, as far as the anterior margin of the digestive cavity, 
where they converge and nearly or quite blend at the median line, 
when fully developed. 

The oviducts are large and saccular and lie close to the digestive 
cavity, on each side; posteriorly they are often much swollen by 
large clusters of relatively large mature ova, of which there are 
often six to ten, arranged in two or three rows, in each cluster; 
those farthest back often crowd against and more or less distort 
and conceal the spermatheca and other organs, and make that part 
of the body gibbous externally. 

The spermatheca (figs. 0, 7, 8, h) is large, glandular and saccular 
dorsaUy, variable in shape, but when least crowded it is generally 
broad'^oordate or reniform ; the emargination of the posterior side 
includes the female orifice and vagina. Its ventral surface is 
covered with small brownish, chitinous, conical outlet-tubes or 
“ mouth-pieces,’’' differing in size and varying in number in differ¬ 
ent specimens from six or eight up to thirty or forty; most fre¬ 
quently twelve to fifteen fully developed ones and several smaller 
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ones can be seen, Eacb of these is surrounded at base by a cinjle 
of glandular cells.* 

In small specimens the male organs are often well developed 
before the female organs appear. 

According to*Professor Mark, the spermatozoa are long and fili¬ 
form, thickest in advance of the middle, with a very slender anterior 
portion, more active and more attenuated than the posterior portion. 

Color usually brick-red or dark orange-red, sometimes pale red, 
with a eentral paler spot over the digestive cavity, and usually with 
a circular or horse-shoe-shaped region of darker brownish red color 
over the ovaries, and almost entirely surrounding the digestive 
region, interrupted posteriorly; margins pale; caudal cirri translu¬ 
cent, whitish; ventral surface yellowish. 

"J'he orange eolor, according to Professor Mark’s observations, is 
due to clusters of two kinds of minute j)igme»)t-eorpuseles. Of 
these, the most numerous are greenish yellow; the others, which are 
smaller and less numerous, are purplish. The ]uile median patch is 
caused by whitish, mostly rod-like, <*orpuseleH. Clusters of cigar¬ 
shaped rhabdites are also scattered in the integument. 

Length 3 to 4"^"'; breadth 1*5 to 2"“”. 

Common from Oreat Kgg Harbor, N, J. to C^asco Bay, Me.; espe¬ 
cially in sheltered harbors, adhering to eel-grass {Zontera) and creep¬ 
ing over the vegetable debris, shells, etc., on the bottom in sliallow 
water, whore it is often extremely abundant. 

I have taken it in large numbers, especially in New Haven Har¬ 
bor, 1W65 to IbVO ; Noank, (\)nn., 1874; Newport, li. 1., 1880; 
Wood’s IIoll, Mass., 1871, 1875, 1881 to 1887. At Quahog Bay, 
Me., in 1873, I found it in small numbers, but have not observed 
it farther north. 

I have been familiar with this species for many years, and have 
had several drawings and descriptions of it made as early as 1874 
and 1875, but had put them aside with those of various other Tur- 
bellaria.f Not knowing that Professor Mark had worked upon 

* Protessor Mark (op. cit.) doscribea some of those “ moiuli-pioces,” obpo^vod by 
him, ft» filled with the ftliforcn spermatozoa, with cloBters of them hanging from tho 
basal portion He also observed larjre masses of spermatozoa in the dorsal cavities 
of the fipermathec?S, with which the “mouth-pieces” communicate Tlie vagina ter¬ 
minates in proximity to the dorsal cavities of the sporinatheca 

f In tho summer of 1874, while in charge of the invertebraif* zfailogy of the H S. 
Kish <5om, at .N’oauU, Conn , I hud the pleasure of studying tins sporios in company 
with the bile Professor .loseph Loidy, who was umob interested lu its anatomy For 
that reason in my MBS. notes I had named it in honor of Professor Loidy. 
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it, and before hi» excellent paper had been publiwlied, I had resiuned 
the study of the species and prepared descriptions of the genus 
and species for this article. Having received Professor Mark’s 
paper, just as the last }>ages of my i*wn were going to pi’ess, I have 
been able to add several additit)ual anatomical facts of importance, 
which I had not personally observed, Professor Mark, in his paper, 
moreover, describes in detail the nervous systeiu, and also numerous 
additional features not here referred to, or only briefly mentioned. 

My own eonelusions, in regard to the essential structure and 
affinities of the genus, were perfectly in Hc(‘ord with those of 
Professor Mark The few additional details that I ha\e given in 
the preceding des<»ription are due to the larger series that T have 
had for study, or to their different modes of preservation. 

Professor Mark informs me that he has found the egg-capsules of 
this species in abundance on dead shells and stoiu‘s in the harbor of 
Wood’s Holl, Mass. They aie circular, flat on the lower side, by 
which they are attached, and a little coiivcv on the upper side, with 
thin margins. I have not met with them myself. In several in¬ 
stances 1 have seen living young inilividuals in the inteiior of the 
body of adults, but it is quite possihh* iliat they had been swallowed 
as food with other small prey. The nlode of depositing the egg- 
capsules is unknown. There seems to be no special opening adapted 
to that purpose. Possibly they escape from the mouth. The speci¬ 
men figured on pi. xjli, fig, 11 a, appears to contain egg-capsules in 
process of formation, but as the specimen was not preserved, this 
cannot now be confirmed. 

Poubtful Speelee, 

Typhlooolax aoiltua Stunpson, prod, p a, IS67 

Typhhkpta nevta QivfxrA^ m St!mpBon, Invert Grand Mamin, p 27, 1863, 

Kev Turbell,, p 523, 1861 

“ Body depressed, ovoid, elongated, posteriorly rounded; anterior 
extremity terminating in an acute point; mouth underneath, and 
situated at about the middle of the bod^\. Length about a sixteenth 
of an inch. Ground (jolor pale, with reddish confluent blotches 
above. Found in considerable numbers creeping over the surface 
of Vhirodota 

Dr. Btimpson (Prodromus, p* 3) referred this genus and species to 
the Digonopora, but its internal structure was not known to him. 
It is more probable that it belongs to the Aeoela or Hhabdocmla. I 
have not observed It myself, although I have collected numerous 
specimens of the holothurian, on which it is said to bo parasitic, in 
the original locality. 
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EXPLANATION OF PLATES. 


PLATK XL. 

Figure 1.— hnogine ocvbjera Gtrard, p. 475. Dorsal view of a young living apecimen 
with dendritic, roae-colored makings; x20. Wood’s HoU, Maas 

Figure 2.— Kmtylochus eUipUcuft (Girard) V., p 467. Doraal view of a living speci¬ 
men, much compressed; x 6. Savin Rock, near New Haven, Conn., 1868. 

Figure 3.— Styhchiuf zebra V, p, 463. Dorsal view of a living specimen; x4 
Wood’s Hoi], Mass., Sept. 23, 1882. 

Figure 4.— PUmocA^a nebidosa Girard, p. 473. Dorsal view of a living specimen, x 5, 
New Haven, Conn., 1870 

Figaro 5 -^heptoplana elbpmdea Girard, p, 48H. Dorsal view of a living specimen; 
X 5. Eastport, Me, 1870, at low-water. Color orange-brown with irregular 
spots of dark brown and small specks of white. (The chistors of ocelli occupy 
unusual positions, owing to a peculiar state of contraction). 

Figure G — Leptoplana ^Utpwfdeji. Dorsal view of a large example, from life, in the 
act of creeping; x4 Kastport, Mo., August 10. 1872. 

Figure 7.— JftscorA'lf^ mutahihs V. (?X p. 493. Dorsal view of a young living speci¬ 
men; much enlarged Surface, Wood’s Holl. Maas., August 16, 1882. Trans¬ 
parent, with yellow spots around the margin. 

Figure 8.— Leptoplanu angtjista V,, p. 465. Dorsal view of a young living example, 
X 10. rrovincetown, Mass,, from the bottom of a whaler. 

Figure 9 .—ajjinifl (?). See foot-note, p. 505. Dorsal view; x 6, Noank, 0)nn., 
in harbor, July 16, 1874, 

Figure lO.^Bdelloura Candida Girard, p. 499. Ventral view (a), from life; dorsal 
view (h ); about natural alec; 105, the same, posterior sucker; x 4. 

Figures 1, 3, 6, 7, 10 were drawn from life by J. H. Bmerton; figure 9 by J. H. 

Blake; the rest by the author 


Pl*AT» XU, 

Figure 1 .—Etuttylochm eUipHcun (Girard) V., p, 467. Dorsal view of a living fpeoi- 
men; x4. la, the same, one of the tentacles; more enlarged, Newport, R. I., 
on pilos of railroad bridge. August 20, 1880. 

Figure 2 .—maculota V., p, 496. Dorsal view of a living speoimen; x 6» 
Wood’s Holl, Mass,, on piles, July 15, 1881, 

Figure 3.—The same. Dorsal view of a living speoimen; x 5. Naushon Island, at 
low-water mark, August 20, 1687. 

Figure i.^Tngonf^orwi dendritieua Y,, p. 401. Dorsal view of a living specunen; 
x4u Sta. 317, off Cape Cod, 25 fath., 1879. Color light pink with a pale 
central area. (The clusters of ocelU are too angular and definite.) 

Figure 6.—/oKvm V., p. 487. Dorsal view from life; x2. Fig, 6a, 
the same, ventral view. Sta. 784, off Point Judith, B. L, in 30 fath., 1880. 
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Figure JoUtm V , p. 487. Dorsal view of a living speoimen; x 6. 

Sta. 134, off Cape Ann, Maas., in 26 fath., July 23, 1878. Color yellowish brown 
with the gastric region and margins pale; ganglions and nerves pink. 

Figure 7 .—Ijifploplana variahihs (Girard). No. 20, p. 480. Dorsal view, from life; 
X 5. Sta. 156, off Gbucester, Mass., 42 fath , Aug. 16, 1878. Color yellowish 
brown with pale margins and central stripe. The clusters of cerebral ocelli are 
too long and too divergent. 

Figure 8,— BdeUoura Candida Girard, p. 499. Dorsiil view of a living specimen 
slightly compressed between glasses, and seen by transmitted light; x 3 

Figure ^.--Fitvia ajfinia (CErs.) Stimp. (var. grisea V.), p. 604. Dorsal view of a living 
specimen; x 6. Fig. 9a, the same specimen strongly contracted while living; 
X 6. Fig. 96, the same; dark-brown variety. Ventral view of a living specimen, 
seen by transmitted light; x 3. Glouoeater, Mass, on ool-grass {Zojftera)^ 1878. 

Figure 10.— Vroc^rodea ulva (G5rs.) Stimp., p. 506. Dorsal view of a living specimen; 
X 8. Casco Bay, at low-water mark, 1873. The ocelli are not shown, owing to 
the dark shading. 

Figure 11.— Polychomts raudaius Mark, p. 511. Dorsal view of a living specimen; 
X 20. Noank, Conn., July 30, 1874. The caudal cirri should have been loft 
without color. 

Figure 11a.—The same. Another individual soon as a transparent object, slightly 
compressed between glasses. Wood’s IloU, Moss., 1881. The bilobed body, 
covering the region of the spermatheca, was probably an egg-capsule (or two of 
them) in process of formation (see p. 614). 

Figures 3 and 11 were drawn by J. H. Blake; 4, 6, 7, 8, 96 by the author; the 

rest by J. H. Kmerton. 

Platk xlu. 

Figure 1 .—Fustylochus elhpticus (Girard) V., p, 466. Dorsal view of a living speci¬ 
men; X 6. New Haven Harbor, Oct, 1892. 

Figure Irt.—The same specimen. Ventral view; x6; 6, one of the tentacles; c, 
brain; J\ pharynx; m, mouth; d, vas deferens; r, seminal vesicle; p, penis; p', 
peniB4)ulb and granular gland; male orifice; ?, fomalo orifice; .s, sperma- 
theca; duct of the same; v, vagina; w, large oviduct or uterine sac; z, orifice 
of the median nephridlal tube («'). 

Figure 16.—The same. Male genital organs of a young mounted specimen ; much 
enlarged; d. d, vasa deferentia; r, soroinal vesicle; p, penis; />', penis-bulb and 
graniilar gland. New Haven Harbor, Oct, 1892. 

Figure 2,— l^lochus zebra V., p 463. Ventral view of a living specimen ; x 4 ; J\ 
pharynx; m, mouth; d, vas deferens; male orifice; female orifice; w, 
shell-glands. Off New Haven. 

Figure 2a.—The same. Dorsal view of the head and anterior portion of anotlier 
specimen from the same locality, from life; x 4. 

Figure 8 .—Planoeera nebulosa Girard, p. 473. Genital organs of a young specimen ; 
much enlarged. New Haven Harbor, Oct, 1892. d, vas deferens; r, seniinal 
vesicle; its duct; p, penis and penis-sheath; penis-bulb and granular 
gland; S , male orifice; $, female orifioe; vagina; s, spermatheca. 

Figure 4 .—Trigonoporwi dmdtiticus V., p. 491. Ventral view of a specimen mounted 
in bij^sam; x 6. Station 317, off Oi^ Cod, 1879. 
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Figure 4a.—The twime specimeu. Brain and eluatera of ocelli; x 25; c, brain; e, 
cerebral ocelli; dorsal ocelli; «/, //i anterior branchoa of the stomach. Fig. 46, 
cerebral ocelli of the same specimen , x 26. 

Figure 6 .—fohum V.. p 487. Ventral view of a specimen mounted in 
balsam; x G. Kastport, Me, 1870 Fig 5a, ocelli of the left side of the same 
specimen, x 20; r, cerebral cluster; c^ dorsal cluster. Fig. 56, ocelli of tlie right 
Side of the same spocunon ; x 25 ; e, cerebral cluster; e' dorsal cluster. 

Figure 6 mutahihs \ p. 49:i. Dorsal view of the original, type-spm- 
raen mounted in balsam ; x 8 Thimble Islands, 1872. 

Figure Ga.—The same specimen. Clusters of ocelli; x 25; «, cerebral, and dorsal 
clusters of ocelli. 

Figure 7 .—DincocrUs mutahihs V. (?), young, p. 494 Dorsal and wrchral ocelli of a 
mounted specimen; x 25. Wood’s Holl, Mass., 1882. 

Figure 8.— A 2 ^hnw)sloma d^versitohn ((Krst.), p 509 Dorsal view of a living spece 
men; x 20. Newport, H I , 1880 

Figure ^.—Aj)hami'<hma otiva(eitm V., p. 610. Ventral view of a living spool men , 
xl2; ot otocyst; digestive cavity containing an amphipod crustawan ; 
large oviduct containing ripe ova; 9 , female orifice, \, male orifice and penis 

Figure 10 .—AjdimiontonHy avranfiarum V,, p. 509 Dorsal view of a living Sfieci- 
men; x 20. 

Figure 10a,—The same specimen Otocyst; more enlarged 

Figur® ll.-^^J^rocorodf^fi nlvw ((Ph'St), p. 60C. Dorsal view of head of a living spm'i- 
men; x 12 Oasco Bay, Me, 1873. 

Figure lie.—The same. Dorsal view of another apeclmon mounted in balsam ; x «, 
0 , ovaries; /, pharynx; p, penis; 2 <5, common genital orifice. (In this figure 
the number and form of tlie gastric branohes are partly diagramatic, for many of 
them could bo seen only Indistinctly). 

h^gures 1, la, 2, 2ri, 4, 4(i, 5, G were drawn from nature by A. 11. Verrill, 8 and 

10 wore drawn from life by J. K. Emorton ; the rest are camoradiicida drawings hy 

the author. 

Plate xuri. 

Figure 1.— Lepto-pUnto vfnhs V , p. 478, Ventral view of the type-specimen, stained 
and mounted in balsam; x 6 8ta 307, Off Cape Cod, Mass., 31 fath , 1879 

Figure 1«.—The same 8pe<'iraen. Posterior portion, ventral view; x 15; y, pharynx; 
A, seminal vesicle; /r, granular gland and peuia-bnlb; p, penis; q, j>eni8-«heuth; 
t, tf spermarian foHcles or testes*. ^ , male orifice; V, female orifice; o, a, e, 
ovarian follcles; v, ventral portion of vagina; e, dorsal portion of the same; 
spermatheoa; anterior portion of the same and its connection with the vagina ; 
w, abell-glanda; a, one of the uterine Sacs. 

Figure 2 .—Lttptoplam mrtabilU (Girard) V., young, p. 480, Dorsal view of a 
mounted specimen; x8. Gloucester, Mass., in tide-pool, 1878. 

Figure 3 .—IjepUfplma mriahihs (Girard) V, No. 20. Ventral view of a mounted 
specimen; x6. Sta. 15G, off Cape Ann, Mass., 42 foth,, 1878. 

Figure 3«.-*-The same specimen. Genital organs, dorsal view; ‘xl6; d, d, vasa 
deferentia; granular gland; p, penis, </, penU-sheath; $, female orifice; v, 
ventral portion of vagina; e'', dorsal portion of the same; spermatheoa; s', an¬ 
terior division of the same and its connection with the vagina; shell- 
glands; u, It, large oviducts or uterine sacs; u', duct of the some leading to the 
vagina; x, orifice of the nephrldlal duct (?); posterior gastric branches. 
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Figure 3 /a—T he same apeciraen. Ocfjlli and brain ; x 25; r, brain; e, cerebral ocelli; 
dornal ocelli. 

Figure 4 .—Ltpktplana dlipsoidtn Giraixl, p. 483. Ocelli; x26; r, cerebral, and 
dorsal clusters. Eastport, Mo., 1872. 

Figure 4a.—The same. Dorsal view of the genital organs; x 15. The lettering is 
the same as that of 3«. Figure 46.—The same parts; ventral view. 

Figure 5.— Tt^igonoj)orw dethdritinia Yp, 491, Type-speciinou. Sta. 317. Ventral 
view of the gomtul organs; x25; 3, male orifice; p, penis; p', penis-bulb; </, 
ponis-shoath; 1c, granular gland; $ , anterior female orifice; $ posterior 

female oriflco; u\ shcll-glaiidH. 

Figure 0.— PoLyr.ha^rm caudahw Mark, p. 512. Ventral view of a mounted specimen ; 
X 16, AVood’i Holl, Mass., 1881. This specimen is noteworthy ftr having live 
caudal cirri The digestive cavity contains numerous small cnistaeenuH. 

Figure 7.—The same. Ventral view of a mounted specimen having three caudal 
cirri; x 15: V, female orifice; s, spermatheca; o, one of the ovaries; t, ajier- 
marian foliclosor testes; y>, retracted penis and male oriflco. 

Figure 8.—The same. Ventral view of the genital organs of a mature specimen; 
X .30; d, d, vaaa doferentia; /•, seminal vesicle; p, penis exseriod; , female 

oritice; n, spermatheca or bursa seminalis; o, cluster of mature eggs. 

Figure 9.—The same. Male genital organs of another specimen with the penis (p) 
fully exaertcMl; r, seminal vesicle; x 30. 

Figure 10.—The same, another specimen, A partially proflle view of the genital 
organs; x30; foinule oriflc*e; ?>, vagina: p, penis partly protruded; d, d, 
vaaa doferentia; /*, seminal vesicle. 

Figure W.^HdeUvura candidu Girard, p. 499. Ventral view of a s|)ecimen (‘ontaining 
a nearly mature egg-capsule; x«; c, brain and o<‘olli; //, longitudinal miuscles 
of the sucker; a, one of the longitudinal nerve-trunks; u, frontal nerves; f/, 
anterior division of the stomach; /, pharynx; o, o, ovaries; m. egg-capsules; 
u, utermo sac or accessory gland. 

The large chitiuous egg-cupsule occupies the entire thickness of the body, no organs 
appearing over its central part, on either side, oxcei>t the thin, stretched iutogument; 
its front edge lies above tb© end of the pharynx, and the vam dfjfirmha run above 
its lateral liordors. How it i» expelled is not known. 

l^'igures 1, la, 2, 3, 3a, and 11 were drawn from nature by A. H. Verrill; the rest 
by the author. 

Flatk xuv. 

Figure l.-^Styhclm jrmtalis V., p, 466. Ocelli and tentacles of tbe type-specimen, 
mounted in balsam; x30; 6, 6, tentacles retracted ; c, c, cerebral clusters; r\ 
dorsal clusters at base of tentacles; t!\ scattered frontal ocelli. 

Figure anguata V., p, 485. Ventral view of one of the type-specimens, 

mounted in balsam; x 12; c, brain; /, pharynx; wi, mouth; /, /, sperrnarian 
folicles; d, vas defei-ens; jy, penis and penis-sheatb; v, vagina and sholbglands; 
s, spermatheca; $ , female orifloe; u, uterine sac filled with mature ova. 

Figure 2a.—The same. Brain and ocelli; x30; c, brain; c, cerebral, and, d dorsal 
olustera. 

Figures.—The same. Eeproductive organs of another mounted specimen; x20; p, 
p<»nis; penis-bulb and sheath; v, female orifice and ventral portion of vagina; 
o', dorsQl portion of vagina; a, u, large oviducts or uterine sacs tilled with 
mature ova. 
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PigHreg 4 , ^a,^Tt'igniu>pimiff folium V., p 487. Origiunl typo-speoimen moniit^d iu 
balsam. 4, veutral view of the genital organs, x 15 ; 6 , male orifice; p, poiilB; 

peniS'buib and granular gland ; ? , anterior female orifice in a cup*Ukc depres¬ 
sion; x\ vagina mutilated; w, shell-glands. 4o, dorsal view of the same parts, 
with the same Jettoring, and peuis-sbeath; v% dorsal portion of vagina; v 
posterior female orifice. 

Pigiiro 4?/.—The samo epeoinien; s, cerebral ocelli; r' dorsal ocelli; x :k) 

Figure 4 c —The same specimen. Part of front margin and marginal ocelli; x HO. 

Figure 4d.-~Tho same speounen. Mouth and retracted pharynx, ventral view ; x 10 . 

Figure 5/*.—The same. Brain and ocelli of a specimen from stn. 134, 1878. Ventral 
view; x50; c, c, cerebral ganglions; c, cerebral oc'elli; c'dorsal ocelli; w. m, 
large frontal nerves ; p, median anterior gasiric branch. 

Figures—The same. Genital organs of o specimen from sta 301 Ventral view, 
x30; , male orifice; />, penis; //, interior of penis-bulb, 7 , | ems-shoath; A-, 

granular gland; v , anterior female orifice. 9 \ posterior female orifict*, ven¬ 
tral part of vagina; i\ dorsal part of vagina: tc, shell-glamis; a, supposed ori¬ 
fice of nephridial duct. 

Figure 7.—The same. Genital organs of a specimon from sta. 182, 1878 Ventral 
view ; x .30. liCtlering is the same as in fig, 6 . 

Figure B.^Hdelhura oamlida Girard, p 499. A specimen stained with borax-carmine 
and picric acid and mounted in balsam. New Haven. Oct, 1892. Ventral view; 
xlO; A, posterior sucker; r, r, two cerebral ganglions of the brain, and the 
ocelli; c', main frontal nerves (five pairs are shown, liy stippled Hues, with a few 
of their branches); n, one of tho great longitudinal nerve-trunks; 7 /, posterior 
commissure uniting the nerve-trunks, from this part largo numbers of branches 
diverge to the borders of the posterior sucker; nn one of tho several serial 
transverse coniinissureB uniting the nerve-trunks; »i', marginal nerve and exterior 
braiachlets; f pharynx, retracted; /its open end; g, anterior median division 
of the stomach; y', one of the two main posterior divisions of the stomach; 

one of the transverse lateral gastric branches (The stomach and its brunches 
are left unshaded for greater clearness; they are usually more deeply colored 
than tho other organs); 0 , left ovary; (/, its duct; p, vileliaria or yolk-glands; 
.r, left accessory female gland or '*uterine sac” and its convoluted duct, going 
to the female genital organs; penis and penis-ehooth ; 9 , common genital 

orifice; f, testes or spermaHati folicles. 

Figure 8 tt.—The same. Ventral view of tho posterior part of a living specimen com¬ 
pressed between glasses; x 20. Tho gastric branches are distouded by the pres¬ 
sure and the nervous system is omfttod. The lettering is the same as in fig. 8 , 
with the following additions; li, vas deferens of the right side; /*, seminal vesi¬ 
cle; V, vagina. 

Figure 86 .—Tlie same. Bide and profile views of an egg-capsule that was attached 
by both ends; x 8 

Figures 2 , 3, 4» 4a, «, 8 a, 86 were drawn from nature by A, 11. VerriU; the rest by 
the author. 
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Acetic acid precipitate, HH. 88, 94, 99. 

Acid, h,vdri>tiu<)n(‘, 158. 

pcpBin-hydrochloric, 37, 79. 
sulphuric, at 1(K)‘ C., 98. 
water at 100 ‘ C., 28, 87. 

Acrtila, 490, 507. 

A(u>lea, 272. 

Acotylea, 461. 

Aorobolbctt), 272. 

Aorobolbus, 272. 
wilwmi, 272. 

Aon^lejeuuea, 264. 

Aorostolia, 275. 
pinguis, 275, 

A(‘titis macnlaria, 822, 849. 

Adams, H, F., 48. 

Adelaiithus, 268. 
dticipiens, 268. 
falcatiw, 268. 
lindbergianuH, 208. 
magoIlauicuB, 268. 

Agaleiia, 197. 

americana, 197, 199. 
iwvia, 197. 
potteri, 197. 

Agalenidie, 166, 178, 190, 191. 

Agalenopsis albipilis, 197, 

Agouti, 818. 

Agrceca, 168, 188, 190. 
crocata, 168. 171. 
pratensis, 190. 

Aigrette, 821. 

Aitonia, 277. 
oordata, 260. 

Albumin and sugar, Excretion of, 5, 

AloedinidiE, 829. 

Alryones, 829. 

Alevopora, 212. 

Alicularia, 272. 

Allenia in on tana, 845, 850. 

Aloblella, 267. 

Alsophis sibonius, 851, 852. 

Amaurohius, 188. 

Amaeona augusta, 827, 849. 
bouquetl, 828, 849. 

Amciva fuscata, 855. 

Ainlva 852. 

plei, 852. 

var. brachiosquamatua, 852. 

Ammodramus savaimarum paagerinus, 

888 . 

Ammonium sulphate precipitate, 85. 

Ampbibulima |>atula, 857, 
rubesoens, 858. 


! Amphij^^ridfe, 886. 

Amphiptirus, 882, 886-889, 412. 
agilis, 389, 890, 400. 
angulatus, 882, 888, 889, 890, 892, 
898, 404, 489. 

I Ainphiponis beringianus, 892. 
bioculatna, 889, 890, 401. 
cwcus, 889, 890, 402. 
cruentatus, 889, 890, 899. 
frontalis, 889, 890, 892, J19H 
, fabric*ii, 890. 

1 glutinowuB, 888, 890, 897, 89H. 

, jjfriseus, 888, 890, 898. 

heteroHoruR, 888, 389, 808. 
ja]>oiiicuH, 892. 

' lactifloreus, 885, 388, 890, 394, 405. 

mesosoniH, 889, 890, 899. 

' multisoruB, 388, 389, 898. 

ne^sii, 888. 

I ochraceus, 888, 390. 896, 402. 
pulchcr, 895. 

I roseuB, 888, 889, 898, 895 

I sp., 403. 

I stimpBoni, 882, 390. 

I superbus, 889, 890, 403. 

* tetrasoms, 388, 889, 394. 

thalliuB, 389, 390, 408. 
i viresoens, 889, 890, 4(K). 

j Amylolytic action. Influence ou, 60. 
Analysis of Acetic acid pmdpitate, 84, 
I 88, 94, 99. 

Ammonium sulj)hate precipitate, 
82, 85. 

Casein antipeptone, 101, 108. 

I Tleuterocaseose, 91, 94, 95, 97, 99 

I Deuteroelastose, 28. 88, 34. 

j Deuteromyosinose, 145. 

j Dyspeptoiie, 69, 71, 78, 74, 75. 

I Elastiu, 20, 22, 87. 

Myosin, 117-'182, 140. 

’ Precipitate produced by salt-witur- 

ated acetic acid, 86. 

Protoeaseose, 81, 88, 92, 98. 

I Frotoelastose, 25, 26. 80, 33, 81, 88, 
92, 98. 

Protomyosin use, 148. 

Sodium chloride precipitate, 85. 
Urine of a dog, 8, 4, 6, 8, 9, 10, 12, 
45, 46, 47. 

of a man, 41, 42, 55-58. 
of a rabbit, 50-52. 

1 Anastrophyllum, 271. 

I Anatidie, 820. 
i Androoryphia, 278. 
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Amniskf 375 . 

Anetww. 275. 

Auot)la, 415, 441. 

Anolis alliaoetis, B55. 

Iftachii, 852 , 855 . 

Auomoclacla, 268. 
mnooaa, 268. 

Anonytauis, 405, 

Anopiolejeunna, 264. 

Anoitra ixinltiAda, 260 . 
pinnatiiida, 260 . 
palmata, 260 
pectmata. 260 . 
pinguiH, 260 . 

Anotw aUdiduH, 849 , 850 . 

820 . 

Anthelia, 268 . 
julacea, 268 . 

AnthooHroH, 275 
leevis, 275 . 
punctatuH, 275 . 
vefticuJoflUK, 260 . 
vinofiiitianuH, 260 . 

Aathooerota<wis 275 . 

Antlfebrin, Influence of, 58 , 61 , (k. 

Antimony, Action of, on a fowl, 110 - 

112 ; rabbit, 118 . 

Influence of, on the liver, 106 . 

Antipyrin, Influence of, 48 , 60 , 04 . 

Antoiria, 265 . 

Anura, 850 , 

Anyi^lnena, 166 , 185 , 
caloar«ta. 1 H 7 . 
incerta, 186 , 187 , 190 . 
rubra, 186 . 
saliabunda, 187 . 


i Awenio, Influence of, ou the liver, 106 , 
I Asoolobia, 268 . 

' Aakepas, 277 , 
brevipea, 277 . 

Aatemina, 442 . 
flllfoTinis, 442 . 
bemiHpbpcrityi, 277 
Aaterella, 277 . 

Aetia vittabt, 286 
I Athalamia, 276 . 

« B, 276 
.[» 

I AttuH, 228 

audax, 227 
biiiUB, 289 . 
eapitatUB. 228 . 
eaaianeuB. 224 
j elej^auK, 288 . 

I familiariH, 287 

leoparduH, 242 . 
iniliiarie, 280 
mitratijK, 282 . 
uiyBbweUH, 227 . 
nij^cr, 286 . 
palufttrie, 228 . 247 
]>arv’U8, 228 
pnlex, 246 
quadrilmcatuK. 281 i 
nifuH, 224 
»upor«‘ilioHus, 238 . 
e>-lveHtri8, 228 , 247 . 
tripnnetntns, 227 
vittatm. 286 . 

Aulo}>ora, 210, 212. 
aubtenitiM, 212. 


Aphanoetoma, 508 . 010 . 
anrantiacum, O 09 . 
diversioolor, 509 . 
oUvaeeuiu, 510 . 

Aphanoatomum, 508 . 
diveraicoior, 509 . 

Aphanoetomidte, 508 

Aplozia, 271 . 

Aplozia*, 270 , 272 . 

Apotomanthuu. 272 . 

Araohniopaig, 267 . 

Arbalo, m 2 . 

Arcbilejeunea, 264 . 

Ardea oierulea, 821 , 849 , 
oaudidiggima, 349 . 
egretta, 821 , 849 . 
herodlae, 821 , 840 . 
viregoenB, 82 i, 849 . 

Ardeidw, 821 . 

Arenaria interpm, 849 . 

Argiope, 245 . 

Ariadne, 201 . 
bicolor, 201 . 

Amellia, 271 . 
fennloa, 271 . 

Argenlc, Action of, on a fowl, 10 $, 109 ; 

rabbit, 110 . 


Balantiopaiw, 278. 
diplophylla, 278^ 
eririacea, 278. 

Batratdiitt, 850. 

Bazzania, 267 
baldwinii, 255. 
briffhami, 255. 
cordigtipula, 265. 
deflexa. 255. 
falcata, 255. 
integrifolia, 255. 
minuta. 
patens, 255. 
trilobata, 

Bdellomorpba, 444. 

1 Bdellonra, 499, 601. 

Candida, 499. 
paraaitioa, 499. 

B<lellatirid«, 498. 

Bdelluta, 4W. 

E tica, 409. 
a, 498. 

) B4ca«ae, 822. 

Beech^, Charleg E., Symmetrical ceU 
1 development In the Favoritidas, 215. 
The development of a paleozoic 
poriferoua ooiul. 207. 
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Bei^Hncinia, JJ85. 

Bftllona «xllii*, 8»4, 849. 

BIfike, J. A. See Chittenden. 

Blacicue bmrnieieapiUus, 886, 849. 

Blasitt, 274. 

puRilla, 263, 374. 

Blepnaridophyllnm, 369. 

Blephart^Htoma, 308. 
palinatum, 308. 
trieliophyllum, 368 

Bleplmrozia, 360. 

Blind w<»rm, 851. 

Blue jay, 846. 

Blyttia, 374. 

Hon, 851 

clivinilofpiax, 851. 

B<)id.i‘, 851. 

Boiiaen nmhtjlliw, 834. 

Borlasiu, 417, 418. 
allm, 894. 
oetociilatn, 438. 
oli\ai*ea, 419. 

BoKcliia, 37H. 

weddcllii, 378. 

Bi7U‘hiol«jeuuen, 304. 

Bryulajdunen, 304. 

Brj’opteriH. 3f>l. 

Buleo iHHtiKrtinine, 835, 849. 
j)t'ntiHylvntii<*tiH, 835. 

Butt)ridoM vireKcenK, 831. 

Bnliiunlidrt*, 856. 

BulimuliiM exiliR, 857, 

InticinotuR, Ji56, 858. 
mtiUifaHoiatTiR, 850. 
incUollHii, 857. 

Cji'mih, 373. 

Caffeiu and tUein. 08, 05. 

CnlboHco, 839. 

< ^alliethern, 323. 

38H. 

Calobrynin, 378. 
blmuii, 378. 

Caly<^ul/ma, 378, 

CalypoKeia, 308, 378. 
baidwiuii, 356. 
bidontula, 356. 
bifurca, 350. 
ericotomm, 378. 
tiaj^eliifera, 378. 

Candollea, 204, 309, 370. 

Cnrlnella, 448: 

O&rineUidun, 448. 

Cariniua, 448. 

I<rata, 44B. 

Carpolipuin, 375. 

Caaeottefi, 78, 79, 90, 98, 96, 

canein dynpeptone, and ootsein pep- 
time. R. ft. Chittenden, 66. 

Coscjin, 76. 

ontlalbtimid, 77. 
antipepbine, 101, 108. 
dyspeptoue, 66. 
peptone, 66, 90-93, 100. 

Trans. Conn Acap., Vol. VIII. 


Cttstianeim, 169, 

I bivittata, 189, 170, 171. 

Oavenditthia, 365. 

Cell development in the Favoeitlda*, 215. 
Cenobita dioKeiien, 858. 
Cephalot]mi‘id»p, 443, 

Cephjil<jtlmx, 443 
, bioL'ulata, 443. 

iiliformiH, 443. 
lineariK, 443. 

Cephaluzia, 367. 
mulHdora, 356. 

Naudviceneis, 356. 

I Cei>haloziella, 367. 

I Cerj4tc)lejeunea, 364. 

CerobratuliTH, 884, 416,417, 437,483, 487 
angulatne, 488, 489. 
fiaiJjiliR, 488. 
fuKcettcoiiH, 4It8. 
fuKenn, 485, 488. 
j^mndiB, 438. 

In^'toPK, 488, 480. 
leidyi, 480. 
lizzia*, 486. 

luriduH, 417, 483, 440. 

' luednlliitiiH, 441. 

* pocohontiiH, 486 

480 

I nibra, 487. 

' np., 488. 

( Htinolenta, 486. 

tnincatiiH, 437 

1 (’erthiola dtnniiiitana, 840. 

I Ceryie alcyon, 839, 849. 

1 CoHia, 373. 

('ha'torolo.i, 360. 

1 Chadopnie, 368 
! ('‘luntura domiuioana, 880, 849. 

I polinra. 880. 

ChamieceroH, 375. 

Ohomaipolia paKHeriiia, 834. 
j Chameleon, 853. 

Chandonanthns, 308. 

HetiforuiiR, 268. 
fwmarn)Rn, 30H. 

ObaradriuH dojiiiniens, 849, 850 
Cham'oatoma, 373. 

Chat, 848. 

Cheilolejennea, 364. 

Chelouia, 853. 

Cheweck, 837. 

tetlong, 840. 

, Ohiloeryphne, 370 
polyauthos, 370. 

Chiracanthium, 106, 184 
viride, 184. 

Chittenden, R. H., Inftneneeol methan, 
paraldehyde, antipyvin, and antife- 
I brin on proteid mebiboliem, 89. 

and Blake, J. A. Some exjieri- 
meiits on the influence of arsome and 
antimony on glycogenic function and 
fatty degeneration of the liver, 106. 
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Chittenden, R. 11., CummiiiB, (h W., C(»loteH, hybriduH, U)H. 

Nature and chemical oomjwittititm of* loiij^itarHUH, 1U2, 198. 

the myoein of mnecle tiwHue, 115. modicinalie, 191. 

Hart, Horace S., Elastin and elaH- uiontanna, 193. 
tose bodiew, 19, , Oa^reba dominio^vna, 840, 344, 849. 

Joeliu, E. P. and Meara, F. S., On 0(»rebid»*, 840. 
the fenuents contained in the juice Colecichila, 370. 
of the pineapple (AnaruMMa satira)^ Cololejemiea, 3<54 
together with Home ob«er^'atlc>na on Columba‘, 838 
the compoHition and pi*oteolytic action I Ccdnmbii oortmHiH, 828, 849 
of the juice, 2H1. lencocephala, 328, 849. 

Ktlhne, W., MyoHiiumcH, 189. Columbidfc, 823. 

Lambert, A., Some experlnientH on Columbigallina paHBernia, 324, 319 
the physiological action of uranium Columbnda*, 851 
salts, 1. (Jolunuioporji, 212. 

Noixis, CharlcH, Jr., Relative nb i Colnra, 208. 

Morption of nickel and cob>iit, 148. i Colurolcjeunea, 264 

Stewart, C. W., Influence of Meverti] , (kmner, L. A., 06 
new therapeutic agente on amylolytic (\uioceplmluK, 270. 
and proteolytic action, 00. ] conicub, 270. 


Ohomiooarpon, 270. 

Clionanthelia, 263. 

Ohrysotis augusta, 327. 
bouquet!, 328. 
cyauopis, 828. 
nlchousi, 328. 
versicolor, 328 
Chceroo, 827 

Uiehlherminia domiuhenHis, 341, 340, 

m, 

fuscata densiroHtris, 840, 850. 
Cicurina, 194. 

complicata, 195. 

Oincinnmus, 20H, 

Cinclocerthia rutlcauda, ;H8, 348, 350. 


jajMmiciiH, 270. 

(Jonvoliita, 508. 

(Coral, i»a]eozolc poriferous, 207 
I (>orda‘a, 274. 

Coriaraclme, 307. 

' deprcHsa, 807 

versicolor, 307. 

Corsinia, 278. 
t inarchantioides, 278. 

I Ckmmocephala, 887, 889, 892 
I beriiigiana, 892. 

janomca, 392. 

I ocuracea, 390. 

I Cotylea. 491 
I CoiuMmmioc, 329. 


Cinltionida?, 178. 

Cladochonns, 210. 

Olasmatocolea. 269. 

Olejgtojiora geoinctrica, 215. 

Cnevea, 276, 

hyalina, 276. 

Clnbiona, 166, 178, 179, 185. 
abbottii, 183. 
canadensis, 181. 
craasipalpis, 180. 
excepta, 188. 
minuta, 181. 
mlxta» 180. 
omata, 183. 
pallens, 160, 188. 
pnsilla, 181. 
rubra, 181, 182. 
saltabuuda^ 166, 187. 
tibialis, 180. 

Cobalt and nickel, Relative absorption 
of, 148. 

Coccyges^ 329. 

Coocyzus americantis, 329. 
minor, 829, 349, 
senioulos, 329. 

Oodonia, 273, 

Ooslooauleee, 271. 

Coslotes, 191, 198, 194, 195, 197, 


I Coulaveecou, 329 
I Crab, 353. 

Hermit, 358. 

] Land, ii58. 

I Crab eater, 322. 

, Black, 321. 

C'rabe, 353. 

(^rabier, 822. 

1 Black. 321. 

( Green, 821. 

uoir, 321. 

CJrak crak, 354. 

Orapaud, 350, 

; Crawfish, 353. 

Orasy Ora^y, 330 
Bine, m. 
long-head, 331. 

I Orossotolejennea, 264. 

Oryptocarpus, 278. 

I Cryptooelis, 487. 

Or^tomltrium, 277. 

tenerum, 277.. 

Cuckoo, 829. 

yellow-billed, 329. 

I Cttoulidfle, 329. 

Cummins, G. WyckoflP. See Chittenden. 
Cyanooitta oristata, 346. 

Oyathodlum, 277. 
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Oyathofliulu, ravemoHum, 277. 

OyelophoriclH?, 858. 

(^yok»phor\ift (Anij)Kioyclotim) amothyHt- 
imiH, 858. 

OyptM^loideH iiiRer, 880, 840. 

Cyi’ba pnlex, 246. 

Cyati^^uaihidH^, 850 

Dendr(M;ero«, 275. 
clintoni, 260. 

Demlr(x*cpla, 459, 460. 

Dendroica ii^stiva, *M1. 
melauoptera, 841. 
jxtechia, JMl. 

uielanoptpra, 841, 848. 849 
plumboa, 842, 85^ 
vir«ii«, 850. 

llendrulejeuuea, 264. 

D(mdryT)hantf‘K, 222. 

iBHhvalis, 22(*, 222, 228 
capitatiiH, 228. 
elegauH, 288. 

inilitariH, 220, 222, 229, 280 
inontHniia, 222, 229. 

Daut+^nxlastow*, 27, 81, 87. 

iJeuteroinyoHinoao, 144. 

Diablotin, 820. 

Diiiataloba, 268. 

Dichiluw, 889. 

llichiton, 272. 

perpuHilliini, 272, 

Dieraijob^jeuuea, 264. 

Di^^myctyiiiH viraaeouH, 810 

Di^fonopom, 460, 461. 497. 

Dilrt^na, 274. 

IMiiophilidfP of New England, A. E. 
Verrill, 457. 

IHnophiltiH, 457. 
gyrociliatiiM, 458 
pygnirens, 457. 

Bimplex, 457, 458. 

Diplaaiolejennea, 264. 

Diplobi^iia, 274. 

Diplomitrium, 274. 

Diplophyllum, 269. 
albieanH, 256. 269. 

DiploscyphuH, 26». 
borneeuftiH, 209. 

DiHccxelia, 492. 
muiabiliH, 498. 

Doekeudorff, J. E., 44. 

Di»loinede». 879. 

Dominica tsland, Fanna of, 815. 

Dove, (Muuid, 824, 

Draaaidflo, 166, 178, 196, 220. 

DraiwuB, 167, 178. 
lanidosmj, 178. ^ 
robn»tU8, 179. 
rtacoatu«, 178. 179. 
troglodyteft, i78. 
vaiiegatUB, 174, 175. 

Drepanolojetuiea, 264. 

Brepanophoridie, 886, 415. 


Drej>anophornH. 886, 415. 

lankeHteri, 4l5. 

Drummer, 854. 

Dnmortiera, 277. 
hirMubi, 260, 277. 
nepalenniH, 260. 
trieh<K5ephala, 260. 

Diirifna, 27H 
Diivalia, 276. 

Dywlora, 1^5, 201. 
crocrtta, 201. 
int^rrita. 200, 201. 
rubicuuda, 201. 

, Dy«dM*idx, 106, 200. 

Dyspeptonen. 76 

El)u, 877. 

latithorax. 877, 

' Eebinogyna, 275. 

I Egg-albumen, 188. 

I Eltenea pagaiia martinica, 887. 849. 

’ Elainea inartiniea, 887. 

I ElanmodeK, 477, 486, 496. 

§ ' Tat'iliK, 196. 

n. 87. 

and the elaKtoBe V)odio8. R. H, 
C'Uitt^ndeii and Horace S. Hart, 19. 
dwompoMitiun of, 28. 
dige«tion of, 29, 84, 
preparation of. 10. 

Einerton, J. H.. New England Hpiderw of 
the family Attida*. 220. 

I DraHHid.e, .Agalenida' ainl Dywder 

idw, 166, 

Thoniiwida*, 859. 

Einpidouax tninimuH, 887, 
Empleebmema, 412. 
eamillea, 418. 
giganteuin. 418. 
graeiliw, 418. 

I nei^Hii, 418. 

1 Enopla, 885, 442, 446. 

Epeiridm, 220. 

I Epiblemuin, 222. 

, faiistiun, 288. 

palmarum, 282. 

I ftoenicum, 222, 288. 

' Erennetea pctrificatuH, 822. 

pu«muH, 822, 849, 8W). 

Ergane splendeua, 244. 

I Etc^hing a Hphere and ervHtalH of quartz 
with hydi’ofluorie acid, RenultH ob 
tained by, Dr. Otto Meyer and S. L. 

' Denfleld, 158. 

1 Kucalyx, 272. 

I Eu(‘.epbalozia, 267. 

I Euetheia bioolor, 888, 849. 
i Eulampia holoaerieens, 881, 849. 

; jugulariw, 880, 849. 

I Eulejeunea, 264. 
j Eunardla, 272. 

I Euophrya, 228. 
eniclatuB, 241. 
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EuophiyH, inonudnouk, i328, 241, 

EuoKinolejennea, 264. 

Enpbonia flavifrons, J169, 649. 

Kurylepta, 495. 
mticnloHa, 495. 

Kiiryl(^ptida», 495. 

EurttylochuH, 462, 467. 

elliptk'UH, 46T, 476, 474. 

EvanH, A. W., An arrang«jnent of fch« 
genera of Hepaticse, 262. 

A proviHioiml lint of the Hepaticrt' 
of the Hawaiian lelanda, 256. 

Exormotheea. 276. 

Faloo caribhwarum, 326. 349. 
coliimbiiriTiH. 825, 849 
wparverins, 826. 

Faloouidffi, 825. 

Farrington, Oliver (J., Thpnepbrr>«tciine« 
of Kana, 309 

Faaciola, 275. 
align lata, 890. 

Candida, 404. 
rosea, 395. 

Favoaites, 209, 210, 211, 215, 216, 218. 
forbeai, var. occideiitaliH, 210. 

Favoaltidas cell development in, 215. 

Fegatolla, 276 

Fermenta eontaiuwl in the juice of the 
pineapple, 281 

Fibrin, 183. 

Fibrinogen, 188. 

Fiinbnaria, 276. 
innovanw, 260. 
tend la, 276. 

Fish hawk, 826. 

Flytiatcher. 830. 

FoHsombronia, 273. 
jmsiUa, 273 

Fo»«ombronie«s 278. 

Fou Fou, 330. 
bequar, 334. 
bleu, 338. 
mardet, 880. 
tfitedongue, 331. 

Fovia, 503. 
affiniw, 504. 
var. grisea, 505. 
var. waireni, 505. 
griaea, 504. 
littoraliH, 504. 
warmni, MH, 505. 

Fregata aquila. 820, 849. 

Fregatidw, 82(». 

Fringillidin, 887, 

Frullauia, 268. 
apiculata, 253. 
arietina, 258. 

©xplicata. 258, 
hutchinBim, 258. 
hypoleuca, 258. 
konzei, 258. 
piligera, 258. 


FruUania, aandvicenaia, 253. 
Rquarrosa, 258, 

Frnllaniw, m. 

Frullnniete, 268. 

Oanlin, Black, 821 
Night, 822. 
mite, 821. 

(iecarciima lateralis, 358. 
mrieola, 853 

Gecko, 851. 

Owkouidwi, 851. 

Geticnlyx, 269. 

graveoleus, 269. 

Geotrecha, 168. 
bivittata, 169* , 
crocata, 171 
pinnat-a, 170. 

Geotrygoii montaua, 324, 849. 
mystaoea, 325, 849. 

Gnapboea, 175, 178. 
brumalis, 166, 175. 
couepCTRa. 166, 178, 175, 176 
gigantea, 176. 

Hcudderi, 166, 175. 

Gobe-mo\i(*he, 336. 

Cb>ngylantbu8, 273. 

Gordius fragilis, 438 

Gottschwi, 271. 

(4rimaldia. 276. 
barbifrons, 276. 
rupestris, 276. 

Grive, 845, 846. 

Orivctte, 345. 

Grosbeak, 339. 

Grosbec, 889. 

GroSse grive, 846. 

Ground dove, 324. 

Gru gm worn, 854. 

Gue Gue, 325, 826. 

Gunda, 504. 

Gymnonthe, 272, 278. 
bolanderi, 256, 
sacoata, 272. 

Gymnanthea, 272. 

Gyuinooephala, 441. 

Gymnooephalidfe, 441. 

Gyiimocolea, 271. 

Gymnomitrium, 272. 
conolimatnm, 272. 

GymnoHcyphus, 271. 
repen K, 271 

Habrocegtiim, 223. 

peregiinum, 228, 245. 
splendleMH, 228, 244, 

Hahnla, 195. 

biinaoulata, Im. 
cinerea, 197. 
radula, 196. 

Haplomltrium, 278. 

Horpalejeunaa, 264. 

Harpanthua. 270. 



HarpautbuH^ flotovianns, 370. 
HoutatiiH, 270. 

Harporhyiichus rufuH, H46. 
Hiirt, Horm*« S, See Chittenden. 
Haeariiis, 228. 

buyi, 228, 248. 

Hawk, Fish, 826. 

Mountain, 825. 

Heeate ele^;aii8, 406. 

Heln^iibn, 856. 

Helicina antillanun, 85H. 
eplntilia, 857. 
foHciata, 858. 
rhcxiostonin, 857, 858. 
velntina, })57. 

UeUoiniclfr, 857. , , 

Helix (IVnbdlaria) bwlia, 856. 
deiitiene, 858. 
josepliiuati, i}56. 
nigreRcens, 850. 

HepatiCH, 276. 

HepHti(5FP, genera of, 262. 

of the Hawaiian TalniulH, 258. 
Her}}(*rtii, 266. 
adnnca, 266. 

Hangninea, 256. 

Hercules beetle, 854. 

Hermit crab, 858. 

Herodiones, 821. 

Herpetinm. 267. 

Herpocladinm, 267. 

Heri).vlluH, 166, 168. 
alarms, 180. 
ater, 166, 172. 
auratus, 167. 
bilineatuH, 160, 175. 
coiiarius, 168. 
cnK'aiiis, 166, 168, 171. 
otueiger, 168, 
descriptus, 166, 168, 171. 
ecclesiasticus, 166, 178. 
longipalpuH, 168. 
marinoratUH, 168. 
oniatup, 168. 

par(MiH, 188. 

trilbeatuH, 168, 170. 
variegatuH, 166, 174. 
zonarius, 170. 

Heterofttyloelitis, 462, 467, 468. 

inBonlntUR, 468, 469 
Hirondelle, 8«)0, 840. 
Hinmdtnidw, 840. 

Holooephala, 441. 

Holostime, 264. 

Homidolejeunea, 264. 
Hoinotropantha, 268. 
Hoplonemertea, 885.^ 
Hoploneinertini, 885* 

Hom-bug. 854, 

Hotme ^Ten, 8^, 

HyalonemeHea, 446, 451. 

atlAixtica, 451. 

Hygirobiella, 267. 


, Hygrobiella, laxifolia, 267. 

, myriocarpa, 267. 

nevieensis, 267. 

I Hygivdejennea, 264. 

I Hylodes mai*tinicensiR, 851. 
i Hymenophyton, 274. 

I Hypenantron, 276. 

I Tcius, 222. 

' elegans, 222, 288. 

I fonnioarius, 222, 285. 

hartii, 222, 2J15. 

! lineatiiM, 280. 

niitratns, 222, 282. 
palmarura, 222. 282. 
tibialis, 285. 

Iguana, 851 

delieatissima, 851. 

I Igimnida^, 851. 

1 Imogine, 475. 

1 ooulifera, 475. 

I lonornis martini(5a, 822, 840. 
Jsotachis, 266. 

JoKjo, 839. 

' I Joslin, K. P. See Cbitteiiden. 
Jubiila, 263. 

hutohinHinc, 268. 
piligera, 258. 268. 
JnbulotypuR, 268. 

Jungermaunia, 265, 267, 268, 260, 
albicans, 256. 
i auomala, 270. 

(^llithrix, 250. 
caudlfera, 256. 

, coriacea, 258. 

' esenbeekii, 258. 

1 Incens, 258. 

I lurida, 258. 

macrophylla, 258. 
f manii, 259. 

! mi nub, 250. 

I nana, 258. 

‘ piligera, 258. 

I pulcbella, 271. 

qiiadriOda, 271. 

1 rigida, 258. 

robuflta, 258. 
sandvicensis, 25(5. 

Hubttlab, 258. 
taylori, 258, 270. 
JnngermanniaB, 267-270, 272 
Jungermanniacotn, 268. 
Jtmgermannieae, 260. 

Kantia, 268. 

baldwinii, 256. 
bidentula, 256. 
bifuroa, 256. 
trlchomanis, 268. 

KUlee, 821. 

Killee Killee, 825, 826. 

KObne, W. See (Jliittenden 
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Ijft belle, 854. 
gotet, 886. 

Lacertilia, 851. 

Lambert, Alexander. See Chittenden. 

Land crab, 858. 

Laridne, 819. 

I^eiumitra, 265. 
capillata, 265. 
tomentoBa, 265. 

LeioHcyphuK, 270. 

Lejeunoa, 268. 
albicana, 254. 
alcina, 258. 
andenssonii, 254. 
caloarea, 264. 
calyptrata, 254. 
ealyptrifolia, 254. 
cancellata. 254. 
oeratooarpa, 254. 
cucullata, 254. 
elongata, 258. 
gibboea, 253. 
billebrandii, 254. 
mannii, 258. 
obcordata, 254. 
oculata, 254. 
owaihienHia, 254. 
paciflca, 254. 
aandvitwnflis, 258, 254, 
eerpyllifolia, 264. 

HtenoBchlssa, 254. 

Hubligulata, 254. 
ungulata, 254. 

Lembioium, 266, 
dendroideB, 266. 
nutauB, 266. 
ventroBtim, 266. 

Ijeodes Htxioleiita, 486. 

Leporoma, 266. 

T^epicolea, 206. 

oohrolenoa, 266. 

Ximinoaa, 286. 

Boolopendra. 266. 

Lepidolflpna, 266. 
clavigera, 266. 
menzionii, 266. 
palpebrifolia, 266. 

Lepidozia, 267. 
filipendnla, 255, 
reptanw* 256, 267. 
aandvicenalH, 255. 
auccida, 267. 

liepidoziete, 266. 

Leptinaria latnellata, 858. 

Lepiodaotylna peuta^tylua, 850. 

Leptolejeunea, 264. 

Leptoplana, 477, 494* 
an^mata, 465. 
drSbaohienjria, 462. 
ellipaoidea, 4^, 468. 
foUtun, 467. 
variabilia, 480, 464. 

virtlfft iTft 


I Leptoplanidie, 475. 494. 

LeptosoypbuH, 270. 

frajidiifoliUB, 270. 

Tjethocolea, 272. 

I Liohenodes, 278. 

Lindigia, 272. 

, Lindigina, 272. 

I granatenHin, 272. 

liebniaimiana, 272. 

I LineuH, JJ«2, 417, 482, 438, 441. 
arenicola, 425. 
bicolor, 426. 
commimis, 424. 
dubitiH, 426. 

gesHerensiH, 419, 422, 424 
I lacteuK, 438, 486 

longiBalmuH, 418. 
marinns, 418. 
palliduH, 425. 
rubra, 422. 

Hfinguinenm, 422, 423, 424. 

I Ht)ciali«, 884. 424. 

, truneatuB, 427. 

viridiH, 417, 418. 425, 427, 429. 489. 
1 var. fuHcuH, 420. 

1 • var. obHcuruH, 420. 
var, olivaceuM, 420 
var. mfiiH, 420 
I Lineida), 417. 

[ Linyphia, 191. 

IJmicobe, 822. 

I LiochJfena, 270. 

, lanceolata, 270. 

j Liver, InUnence of antimony and arMcmio 
j on glye»>genic fuut'tion and fatty de¬ 
generation of the, K. H. Chitbmden 
I and J. A. Blake, 106. 
j I->ongipeflnee, 819. 

Lophwolea, 269. 
j beeoheyana, 256. 

' bidentata, 256, 269. 

breutelii, 256. 
colnmbiea, 256. 

1 connata, 256. 

g audichandii, 256. 
eterophylla, 269. 

I niartiana, 256, 

j orbigniana, 356. 

Bjjinoaa, 356. 

' Lopholejeunea, 364. 

I Lopbozia, 271. 

! LoxiglUa nootin, 887. 

aclateri, 887, 849. 

Lyooaa, 190, 879. 

Lyooaidin, 166, 220. 

Lnnnhiria, 277. 

vnlgaris, 377. 

Lumilarien, 377. 

Habnia 855. 

nigroptmotata, 852, 855. 
oepedei, 852. 



Mfumna, 107. 

Maon)fhireH, HJU). 

Macrokjeunea, 204. 

Macron(»mert^s, 412. 
gigaiit^a, 418. 

Madothf^ca, 20i5. 
ltt)vigata, 254. 
ligiilifera, 254. 

Madrepuraria perforata, 212. 

M»rvia, 228. 

paiieillata, 280. 
vittata, 228, 280. 

Malacobdella, 444. 
groBKa, 445. 
mereenaria, 445. 
obeHA, 444. 

Malaoobdellida*, 444. 

Malfeenee, 825. 

MaiiacMm, 81H. 

Mfirehantia, 200, 275. 
erenata, 200. 
diHjniieia, 200. 
iunovauH, 200. 
polyuioiiiha, 200. 275. 

Marchantiac'ofv, 275. 

Marebantieie, 275. 

Mairlu'Kijiia, 208. 

MargaropH deuKinwtnH, Ji40. 
domiuirenrtiH, 840. 
herminieri, Ji40. 
iiioiitariUH, 845. 

]Vlari)iftHH, 222, 

MarptuHH, 222. 

familiaris, 222, 287. 

Marnujadla, 271. 
emarginata. 271. 
Hpbac'elata, 271. 

MarKn]na, 271. 
knigtitii, 278. 
orvillaanuin, 278. 
aetiilosum, 278. 

Maraupidiiini, 278. 

Mariiuellia, 204, 201). 270. 

Maaong, 887. 

MaHtigobrymii, 207. 
brigbanu, 255, 
cordiatijailnni, 255. 
deOexiiui, 255. 
faliiatnm, 255. 
iutegrifoliuin, 255. 
minutnm, 255. 
parvi«tipuhim, 255. 
pa^etiH, 255. 

MaHtlgolejemiea, 264. 

Mastigophora, 206. 
gr^dliH, 255. 
womlfiii, 200. 

Meara. F. 8. See Chittenden. 

Meokella. 417. 482. 
fragilia, 488. 
ingeua, 488. 
lactea, 488. 
liKda), 488, 


Meckelia, lurida, 440. 
olivacea, 488, 
p<K*ohoiita«, 486. 
rOBea, 480. 
aerpeiitarla, 488. 

Mecynowtonm, 510. 

Meneineruii, 222. 
binus, 222, 289. 
lineatne, 222, 289. 
paykullii, 289. 

Mertophylla, 272. 

MetaboliHiii, ]>rot(*id, TnHueixce of Ure* 
than, Paraldehyde. Aiitipyriii, and An- 
tifebrin on, R. H. Chittenden, 89. 

MeteoriopniM, 20J1. 

Metzgeria, 275. 

dichotoma, 200. 
fureata, 275. 
pubeeceuft, 275. 

Metzgerieje, 275. 

Meyer, Dr. Otto, and Peiitield, S. L., 
ReHalte obtaiinnl ))y et<*hing a epliere 
and eryHtale of quartz with liydro- 
fluoric acid, 158. 

Micaria, 167. 

longipcH, 107, 108. 
m on tana. 168. 

MicarioKoma, 188. 

Micbelinia, 207, 209, 211, 215, 218. 
convexa, 210, 218. 
leiitieulariH, 207. 

Microlejcunea, 204. 

Micrommaia, 879. 

Mlcropixlida\ 830. 

Micrtxpterygium, 200. 

Micrura, 410. 417, 482, 488, 441. 
aflinis, 428. 
albida, 481. 
dorsaliw, 429. 
fnHo>a, 428, 4418. 
imimata, 481. 
rubra, 480. 

Mimcwichla albiventrih, 847. 
ardcrtiacH, 847. 
albiventris, 847. 
plumlwa, 848. 
rubripes, 848. 
verrilloruin, 847, 850. 

Mienmeua aleaturia. 809. 

I aaperata, 870. 

' foUata, 870. 

georgiana, 870. 
obbmga, 871. 
vatia, 8^. 

Mittenia, 274. 

MnioiJais, 278. 

Mniotiltidre, 841. 

Monoolea, 274. 

* forsteri, 274. 

gottaobei, 274. 

Monoclea), 274. 
j Monogonopora, 461, 497 

Monoaeleniiim, 277. 
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M«rckia, 274 
Morvy, 841, 346. 

Mcmntain hawk, 835. 
whistler, 844. 

Myadeates domimcaiiUB, 844, 850 
Mygalidae, 2(K), 

Myiadestes geuibarbis, 844. 

Myiarohias crinitus, 886. 
erythroeercuH, 386. 
oberi, 836. 
sp., 886. 
tyronnuliiB, 886 
oberi, 386, 849 
Mylia, 270. 
tavlori, 258 

Mvwin, 116, 118, 131, 126, 127, 188, 
134, 187, 140. 

Myosin of niimde tissue, Nafiire and 
chemical comp)»ition of, R. H. Chit¬ 
tenden and C. W. Ciimiuins, 115. 
Myoftimaues, W. Ktihne and R. H. Chit- 
tendon, 189, 

Myri<KH)lfta, 264. 

irrorata, 264. 

MyidorrhynohuH, 278. 

finibriatuH, 278. 

M>i;ilopMiH, 266. 

Nardia, 271. 

oallithrix, 259. 
exsorta, 259. 
luauii, 259. 

Nareda, 889, 408. 

stii)erba, 408. 

Narodopsia, 889. 

Neotmiemertert, 446, 447. 

miTabilis, 447. 

Noctonemei-tlda*, 446 
Nemerteann, Marine, of New Knxland 
and adja<jent waters, A. E. Verrill, 
882. 

Nemertee, 888, 460, 402, 4<H, 412, 417. 
aftlnift, 428. 
laetifion^a, 894, 
irumdilla, 894, 
obaoura, 418. 

(Borlaaia) ootofmlata, 428. 
oliyocea, 418. 
pnlchra^ 895, 
aimdriocnlata, 404. 

(Borlaaia) rnfifrona, 442, 
sangninea, 428. 
sociallH, 4^^ 
sp., 400, 402. 
vermionltw, 407. 
virldte, 419. 

Nemertina, 884. 

Nemertinea, 884. 

Neon, 228. 

neim, 224, 240. 

NephroBtomea of Bana, O. 0. Farring¬ 
ton, 809* 

Neritldae, 857* 


Neritina punctnlata, 857, 858 
Neurolejeunea, 264. 

New England Attidac, 220. 

DrasHidte, Agalenid»e, and Dysder- 
idfts 166. 

Thomieidw, 859. 

I Nickel and cobalt, Relative absonitiou 
, of, 148. 

Nightingale. 848. 

Nonnetw, 825 

Norris, Charles, Jr , 78, 100 
See Chittenden. 

Noteroclada, 278 
Noteoerideie, 462. 

Notoscy|)hiiH, 270. 

I Notosi>ennus, 417. 

Notothylas, 275 
orbicularis, 275. 

Nyctiarclea violacea. 822 
Nycticorax nawins, 822. 
violacf‘nK. 822, 841) 

Ocyale, 879. 

Odontolejeuueu, 264 
OdontoRchisma, 267 
saiidvicenwis, 2.)6. 

Bi»hagiu, 267 
Hubjnhvcea, 256. 

(Erstedia, 404. 
maculata, 409 
vitteta, 411 
Officer bird, 848 
Omatoidea, 887 
olba, 894. 
mntablliH, 894 
pulchra. 895. 
rf>»^, 894, 895. 

Htanpttomi, 890, 892 
Ommat<»plea, t^7, HH8 
pulohra, 895. 

Omphalanthns, 368. 

Ouiplialolejeunea, 364 
Ophwmorphufl .inlia*, 351, 852. 

Ophidia, 951 
Ophion^^mertes, 887, 889 
agilis, 400. 

Opossum, 818* 

Orthorhynohns exUis, 884* 

I Ortolan, 824. 

Osprey, 825, 

Otigonialejeunoa, 264, 

Otiona, 277. 

Owl, 817, 836. 

Oxymitra, 27H. 

Oxyptila, 866* 
oinerea, 866, 

Psdmmon jamaicenidH, 858. 
Paheomertina, 441. 

Palmcmemertea. 441. 

Paluponemortini, 441. 

PaUaticinia, 874. 

' baldwindi, 259. 
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Pallaviclnia oylindiica, 259. 
lyellii, 274. 

Paludicoltt*, 822. 

Pandion 826. 

carolinenHis. 826, 349. 

Pa-i>ia, 842. 

Paraglobulin, 188. 

Paraldehyde, 62, 64. 
luHuence of, 89, 44. 

Parrot, 828, 889. 

Partridge, illaok, 824. 

Orescent, 825 
Red, 824. 

Passeres, 885. 

Pedinophyllum, 270. 

Pelagonemertes, 446. 

Peleoaniclic, 820, 

PeleciinuB fuscus, 320, H49. 

Pellenes nigriceps, 244. 

PelUa, 274. 

epiphylla, 274. 

Peltolejeunea, 264. 

Peltolepsis, 276, 
graudis, 276. 

Penfield, Satnnel L. See Meyer. 

Penwe, 887. 

Pepsin-hydrochloric acid, 29, 87, 79. 

Perdrix keesong, 325. 
noire, 324. 
rouge, 824. 

Perforata, 210. 

Peritoh, 889. 

Penoquet, B2H. 

Perro-vanter, 847. 

Petalophylhuu, 278. 
ralfsii, 278. 

PhaWthon tlavirostria, 820, 849. 

Pha6thontid»e, 820. 

Phagooata, 49H, 508. 

Phagocatid^, 508. 

PhidippuB, 221. 

albnmaculatus, 227. 
auctns, 224. 
brunnens, 222, 225. 
galatea, 227. 
morfdt^s, 227. 
mnltiformis, 224. 
mystacsf»iM, 222, 227. 
pnrpuratuB, 227. 
raber, 222, 224, 236. 
mfus, 222, 324, 226. 
tripnnotatus, 222, 927. 

Pbileens xnilitaris, 280. 

Philodrominnj, 859. 

Philodromus, 872. 
bidentatua, 875. 
brevia, 875. 
lineaitiB, 874. 
mintitioulTia, 874. 
anmtna, 874. 
pietUB, 878. 
plaoidns, 874. 
pxmelniitrk, 872. 

Trans. Conn. Acah., Vol. VIIJ. 


I PhibKiromna, robnatus, 876. 

mfna, 878. 
j signifer, 872. 
vulgaris, 872. 

Pblegra leopardtis, 228, 242. 

Phonipara bicolor, 888, 
oiniHsa, 888. 

I Phragtuicoma, 208. 
elongata, 258. 
sai\dvicensia, 258. 

' subsquarroHsa, 253. 

Pbrurolitnua, 188. 
alarins, 188, 189. 
pugnatus, 188. 

Phyaiotium, 265. 

cocMeariforme, 255. 
eonchjefoliura. 255. 

' apbagnoides, 255. 

anbintiatnm, 255. 

Pigafettoa, 268. 
crenulata, 268. 

Pim^pple, Ferments contained in the 
juice of, 281. 

Pipiree, 885. 

Plagiochasma, 277. 
cordata, 260. 

Plagiocbila, 264, 270. 
aoutiuscula, 257. 
adiantoidea, 257. 
aaplenoidea, 270. 
baidwinii, 257. 
biaerialia, 257. 
i branniana, 257. 

dedexa, 257. 

. deltoidea, 257. 

' eatoni, 257. 

ttaaidentoides, 257. 

I Hava, 257. 

i frondeacens, 257. 

* gandichandii, 257. 

I graoillima, 256. 

oppositifolia, 257. 

, owaihienaia, 257. 

; patens, 257. 

i patula, 257. 

' simplex, 256. 

tennis, ^7. 

* Planaria angulata, 890, 892, 489, 5(K). 

I affinia, 504. 

' Candida, 404, 405. 

I dorsalis, 409. 

OUformia, 442. 
frequena, 506. 

1 fusoa, 488, 489. 

gessorensis, 418. 
grisea, 504, 605. 
laotiOorea, 894. 

UmnU, 499. 
linearis, 442. 

Uttoralis, 504. 
i octocnlata, 428. 

! qnadriocnlata, 404. 

1 rosea, 895. 
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Planaria ftanguiBea, 428. 
ulvus, 5(f8. 
viridia, 418. 

Plauariana, marine, of New Englantl, A 
E. VerriU, 459. 

PlanaridaB, 508. 

Planocera, 471, 474. 
eUiptioa, 467, 471. 
nebnlosa, 472. 

Planoceridae, 462, 494. 

PlanooeropBis, 471. 

Plantain^eater, 887, 

Platylejeiiuea, 264. 

Pleurauthe, 270. 

Plem-ocdada, 268. 
albescens, 268. 
islandica, 268. 

Pleurodictynm, 207, 211. 
lenticulare, 207, 215. 
problematicum, 211. 

Pleuroschisma, 267. 

Plenroschismotypus, 267. 

Pleurozia, 265. 

coohlearlformis, 255, 265, 
conrhfcfolia, 255. 
gigautea, 255. 
snbinflata, 255. 

Podanthe, 272. 

Podanthes, 272. 

Podomitrium, 274. 
phyllanthns, 274. 

Poecilochroa, 174. 
bilineata, 175, 
montana, 175. 
variegate, 174. 

Polia, 887, 404. 
mandilla, 894. 
obscnra, 419. 
venmcnlus, 407. 

Polina, 887, 888. 
glutinosa, 897. 
grisea, 898. 

PolyoeliB, 477, 482. 
mntebilis, 498. 

Polychoerus, 510. 
oandatns, 511. 

Polycladidea. 460, 461, 501. 

Polyotus, 266, 

Polysoelis varlabili®, 480* 

Polystemma, 887, w. 
pulobrum4 888, 895. 
roseum, 888, 8to« 



a£8ai0, 428. 
Potemolejetuiea, 264. 
Potde d’eau, 822. 
Prasauthtui, 272. 
sneeicTim, 272. 


Prawn, 858. 

Preisftia, 276. 

comnuiteta, 276. 

Prionolobus, 267. 

Prionolejeunea, 2(W. 

Procellariidw, 320. 

ProcerodoB, 506. 
frequens, 500. 
tilvop, 506. 
wbeailandii, 506. 

Progne donibiioensis. 840, 849. 

Prosthesima, 169, 172, 174. 
atra, 172. 
dei)ressa, 178, 
ecclosiaatica, 172, 178. 
funesta, 172. 
melancbulica, 166, 172. 
propinqtia, 178. 

Prosthiostomidie, 496. 

ProHthiostom uin, 496. 
grai’ile, 496. 

Proteid metal>olisin. Influence on, 2, 81 

Proteolytic action, 60, 68, 281, 286, 8()f 

Protocephalozia, 267. 

PrcfloelasioHe, 25, 21), 87. 

Protomyosinose, 142. 

Psendoiienra, 275. 

‘ Pseudotelphutui dentate, 817, 858 
tonnipes, 858. 

Psiloclada, 270. 
clandestina, 270 
! PBittaci, 827. 

' Psittacidir, 827. 

Pterojwiella, 267. 

Ptilidiett?, 265. 

I Ptilidium, 265. 

oiliare, 265. 
j PtycbanthuB, 264. 

Ptycbolejunea, 264. 

Pycnolejeuuea, 204. ’ 

Pycnosoeniw, 278. 

Pylams bicolor, 201. 

Pythonissa, 177. 

imbecilla, 176, 177, 

Quartz, Etoliing a sphere and crystal of 


, Radnla, 264, 269, 270. 
compla^te, 2^. 
javanica, 254. 
mannii, 254, 
reflexa, 054. 
xalapensis, 254. 

, Badnlic, 265. 

; Badttlotypiw, 264. 

I Rallidw, 822. 

, Bi^er, 808. 

! Black, 828. 

White^lmaded, 828. 
tbma catesbiana, 810. 
virescens, 810. 
Nephrostomes of, 809. 
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RaptoreH, 

Rebimlia, 277. 

Beuieria rubra, 4H^, 4ij7. 
Reptilia, 851. 

Rha}>dc>oii>la, 400. 

RhocotUeca, 377. 
awjrioa, 377 

Rba^iwloc'ephala, 410, 443 
RhopHlantuiiH, 378. 
umkadoH, 378 

Rhyn^'hmlemuH Hylvaticus, 40H 
Ri<*(’ar(lia, 175. 

Riccia, 378. 

fimbriata, 378. 

Ricriacf^m, 37H. 

Ricciea', 27H 
Ricciella, 27H. 

Riroi(x?ar|)UB, 278. 

Richardia, 275. 

Riella, 278. 

Rmj<dove, 828. 

Robin, 887 
R^Piunria, 275. 

Romingpria, 210, 213, 218. 
Roftiugnido, 848. 

Runeinia brondollii, 800. 
Rupinia, 378. 

Sac'c'ogyna, 300. 
aunt rati H, 300. 
bolandoii, 350. 
jtigata, 300. 
viticmloHa, 300. 
Bat'fogynea', 368. 

Saitis, 328. 

puleic, 338, 340. 
x-notata, 340. 

Saltator albicollia, 880. 

guadelu].H928iM, 880, 840. 
SaltiouH, 334. 

ophippiatuB, 324, 340. 
Hoenicu®, 288. 

Saiidoa, 370. 

Bupradecomposita, 370. 
Hart5onjitrium, 375. 
SarooBcyphuH, 371. 

Sauterla, 270. 

alpina, 270. 

SayomiH pWbe, 887, 

Soiilia, 878, 

hookori, 378. 

Soapania, 204, 200. 
obloroleuoa. 360. 
deUBifolia, 309. 
nomoroaa, 250, 200. 
oakeali, 356. 
planifoUa, 350, 

TUidtilata. 350, 309. 
Soapauise, 300. 

Bcblsma, 366. 

Sohistoaalyx> ^60- 
SchistoohUa, 371. 
Scbieonemartea, 410. 


Sc‘hiaw)Uomei*tina, 442. 

Schizunemortini, 410. 

SfbizoKtipw, 264. 

ScinddHB, 853. 

Sr.olopaoi(bi', 833. 

Si'opulina. 274. 

SfliuruH nt)vebora(‘eiifUB, 848. 

Sendtnera, 306, 
gra<‘ili«, 355. 

jiinipwrina var. nanguinea, 355. 
trjBtioba, 355. 

8<‘ri>Mitaria, 482. 
fragiliB, 488. 

Setopbaga niticilla, 848, 350. 

Sbawah, 836. 

SifHpur inontagne, 844, 

Skmk. 852. 

Snake. 851 
Sn4>B, 833. 

Sujer, 858. 

Huldier, 853. 

Sol oil eoiicher, 386. 

SolenoBtoma. 373. 

Soutbbya, 371. 

Sparrow, Chipping, 845. 

Yellow-winged. 888. 

Spluerocarpeje, 378. 

SplnenK‘ari)UB, 378. 

ternistriK, 378. 

Sidm^rcKlactyluB copii, 855. 

oxyrhiiiiiB, 851, 355. 

SphagntecetiB, 367. 

wmdyicensiB, 350. 

SpbonolobuH, 309, 371. 

SjiiderH of New Kngland, 106, 230, 850. 
SpinuB triBliK, 843. 

Spizella Bociahn, 845. 

Spongodert, 378. 

Hprucella, 307. 

Bucelda, 307. 

Steatoda mamiorata, 194. 

Steetzia, 374. 

baldwinii, 359. 
oylindriea, 359. 

StaganopodeB, 820. 

Stenogyra octona, 857, 858. 
Stanog’pridfiD, 857. 

Sterna aneathetUB, 849. 

autillamra, 849. 

• dougalli, 349. 

j fuli^nosa, 819, 849. 

1 Stewart, C. W. See Chittenden. 
Stictolejaunea, 304. 

' Striatopora, 309, 311. 
i Strigidce, 8^. 

Strix Oammea nigraBoenB, 817, 830, 849. 
Styloohidm, 403. 

Styloohoplana maculata, 408. 
StyloohopeiB, 463. 
littoralis, 467. 

Stylochn^ 403,* 467, 471, 474. 
craKiftis, 4^. 
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Styloohua frontalia^ 465. 
littoralia, 467, 471. 
maoulatua, 467, 469. 
zabra. 468. 

Buooinea approximanH, 858. 

Sucrior, 846, 844. 

Sugar and Albumin, Kxoretiou of, 5. 

Sugannakor, 840. 

Sulphate, Thallin, 62, 05. 

Sulphurio acid, 98-95. 

Sunset bird, 8^. 

Suriqne, 858. 

Swallow, 880, 840 

Sykorea, 269. 

Symphyogyna, 274. 

semi-involucrata, 2(M). 

Symphyomitra, 27|. 

Synagelee, 224. 
picata, 224, 250. 

Synemosyna, 224. 
ephippiata, 249. 
formica, 224, 248. 
picata, 250. 

Synhymenium, 277. 

Syringopora, 210, 212. 

Syzyglella, 271. 

Tanagridie, 889. 

Targionia, 277. 

hyp^phylla, 277, 

Targionieeft, 277. 

Taxilcjeunca, 264. 

Taylor, H. C., 58. 

Teeteen, 841. 

TagcmaHa, 188, 191, 198, 195. 
brevis, 194. 
civilia, 198, 
derhamii, 198. 
domestica, 198. 
madiclnalis, 191, 192, 198. 

Toiid®, 852, 

Tenmoma, 271. 

Teasellina, 278. 

pyramidata, 278, 

Testudinids^, 852. 

Teatudo tfdiulata, 852. 

Tetlong, Che week, 840. 

Fou Fou, 881. 

Tetrastemma, 882, 886, 401, 404. 
agrioola, 404, 
arenioola, 425. 

Candida, 405. 
oandidum. 404, 405. 
dorsale, 409. 

var. mamoratmu, 410. 
var. unioolor, 410. 
domlis, 409. 
elegant, 406. 
fuBoutn, 409. 
gmenlandionm, 405. 
marmoratnm, 409. 
roaenm, 412. 
varleolor. 404* 


Tetrastemma variegatum, 409. 
vermionla, 407. 
vermioulus, 407. 
var. oatonulatnm, 408, 
vittatuin, 411, 412. 

Tetrastemmidai, 886. 

, Thallin sulphate, 62, 65. 

Thallocarpus, 27H. 
curtisii, 278. 

Thalumnia bicolor, 881, 888, 849 
wagleri, 388. 

Thanatus, 879 

coloradensis, 870. 
lycosoides, 879, 

Thecatlat-tylus mpicauda, 855. 

Thein and caffein, 68, 65 

Therapeutic agents on amylolytlc and 
I proteolytic action, Influence of several 
new, R. H. Chittenden and C W. 
Stewart, 60. 

Therididrt% 221, 

I Thomisube, 859. 


Thomisin.e, 859. 

Thomisus aleatorius, 869. 

I asperatns, 870. 

caudatiiK, 876. 
duttonii, 878. 
fartus, 868. 
ferox, 860 
! vulgaris, 872. 

Thrasher, Brown, 848 
I Thrioolea, 265. 
i Thrush, Brown, 848, 846 
I Large, 846. 

Small, 845. 

Wood, 846. 

I lliryothorus mfeusoens, 848, 850 
‘ Thyopsiella, 268. 

! Thysananthus, 264. % 

i Thyaanolejeunea, 264. 

Tibellus, 378. 
duttonii, 878. 

Tinnunculus oaribbwanim, 826. 
I sparveriut autillarum, 826. 

Tmarua, 876. 

caudatus, 876. 

I Toad, 850. 

I Tree, 851. 

TourtereUe, 828. 

Toxic action, 7. 

Trachelas, IBl. 

ruber, 184. 

Traohyoolea, 268. 
Trachylejeunea, 264. 

Tree toad, 851. 


Trembler, 848. 

Trembleur, 848, 848. 
Treubia, 274. 

Trioladidea, 461, 497, 501. 
Triohooolea, 265. 

C illima, 255. 
»ntella, 265. 
Trioolea. 265. 
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Trigonanthuij, 367. 
lYigonoponiB, 47H; 486. 
o«paalopbthftlmii«, 487 
dendriticiiB, 491. 
folituu, 487, 403. 

TriDga miuutiUa, 850. 
Tringoidc'8 luaculariuH, 823. 
Troobilidap, 880. 

Troglodytes a^lon, 844. 
TrogbKlytidrt*, 848. 

Trypsin, 85, 86, 96, 97, 99. 
Tnrbellaris, 460. 

Turbiiiares, 830. 

Tnrdid>r, 844. 

TurduH mnstelinuB, 846. 
Turtle, 852. 

Turtledove, 828. 

Tuttle, 0. A., 66, 7H. 
Twar-oo, 819. 

TyUmanthus, 372. 

iutegrifolius, 3^59. 
Typhloi'.olax acutns, 514. 
Typblolepta acuta, 514. 
TypUlopidwe, 851. 

Typhlops liimbrioalis, 851. 
Tyrannidno, 885. 

Tyi'auuuK rostratus, 885, 849. 
tyrannus, 885. 


V<?HwHilio migrioans, 817. 
Vireo oalidris, 840, 349. 

olivaoeas, 840. 
Vlreonida?, 8^. 
Vireosylvia altibajua, 840, 
oiiiidris, 840. 
var. dominieana, 840. 
Vortex Candida, 499. 
warreni, 504. 


Washburn, N. P., 89, 
Water-hen, 823. 

Whistler, Mountain, 844. 
Wood thrush, 846. 
Worm, Blind, 851. 

dm gm, 854. 

Wren, House, 844. 


XiphosuruH oculatus, 853, 855. 
Xysticus, 360. 

benefactor, 863. 
bmnneus, 860. 
enidelis, 860. 
filegans, 861. 
feroclus, 868. 
fonnoftus, 865. 
graminis, 864. 
gulosus, JJ61. 
inomatus, 866. 
lentUH, 861. 
lirabatus, 860. 
loc'Uplea, 861. 
nervosns, 362. 
quailrilineatuH, 865. 
stomachosus, 862, 
triguttatus, 868. 


Zee zee zay, 888. 

Zee zee zoo, 888. 

Zeiiaida martinicana, 828, 849. 
Zobpsis, 267. 

Zygoballua, 228. 

bettini, 228, 280. 
terrestris, 228, 281. 


Uuibraculuin, 274. 

Uranium salts, Home exi>eriments on I 
the physiological a<dion of, R, H. | 
(,^hittenden and Alexander Lambert, 1. 

Uranium, toxic action of, 7. 

Urethan, 39, 61, 64. 

Vagiuula puTictatisslma, 857, 858 

Vaginulldw, 857. 

Verrill, A. E., Pinopbilidit of New 
England, 457. • 

Marine nonmrteans of New Eng¬ 
land and adjacent waters, 883. 

Marine planarians of New Eng¬ 
land, 459. 

Verrill, G, E. Notes on the fauna of 
the Island of Dominica, British West 
Indies, with lists of the swcies ob¬ 
tained and observed by A. H. and Q. 
E. VerrUl, 815. 



ERRATA. 

Phk« tlfth line from b<.»ttom, for melancholia, read melancboli<*H 
Page 170, eleventh line from bottom, for C. crocuta, read (i. crooata 
Page 170, seventh line from bottom, for C. bivittata, read Q. bivitbita; aleo, p 
171, ftixth and sixteenth linea from top and ninth line from bottom. 

Page 191, ninth line from top, for Cmlotes, read OceloteM. 

Page 383, fourth line from bottom, fur ciiw, read loins 

Page 817, sixth line from top, for A, dammea nigreaoens, read 8. Aaramea nigres- 
cans. 

Page 887, fourteenth line from bottom, for aohlateri, read solutcri. 

Page 442, second line from top, for Sohiaonertina, read Schizonemertina. 
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